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THE ENGINES OF THE STEAMER CONNECTICUT. the low pressure trunnion. This pipe is surrounded 

We illustrate in the present issue the engines of the| by a steam jacket with twoinch space. The final ex- 
Connecticut, a new steamer built for passenger traffic | haust pipe from the low pressure cylinder is 33 inches 
on Long Island Sound. These engines are notable as| diameter. This pipe runs to a grease extractor, seen 
well from their size as for their type, one hitherto little | on the left of the diagram, page 56, and thence to a sur- 
used for this particular service. The engine is a com-| face condenser, still through the 33 inch pipe. All the 
pound oscillating engine, with one high and one low | steam pipes are made of copper with brazed joints and 
pressure cylinder, The two cylinders, as will be seen flange connections. The steam ports for the high pres- 
from our drawings, work upon a single crank, and form | sure cylinder measure 6 Xx 41 inches, those for the low 
an angle of 90 deg. with each other. The high pres-! pressure cylinder 84g x 100 inches. They are of the 
sure eylinder is 5644 inches, and the low pressure| gridiron type, which accounts for the very large area 
cylinder 104 inches in diameter. The stroke, neces-| indicated by these figures. 
sarily the same for both, is 11 feet. Each cylinder| The general arrangement of the valve gear is shown 
is provided with two piston rods. Those for the high | as clearly as possible upon the scale adopted in the 
pressure cylinder are 9 inches in diameter ; those for! diagram of the engine construction. For each cylinder 
the low pressure cylinder are 10 inches in diameter. | an ordinary link is worked by means of two eccentrics, 
The arrangement of the piston rods is peculiar. Those | According to the position of the link block, a large 
of the low pressure cylinder lie one above the other in | secondary link is moved up and down parallel to a line 
a vertical plane, and at their ends are united to a/| connecting the center of the main shaft with the trun- 
single journal box inclosing the crank pin. The piston nion of the cylinder to which it belongs. This link is 
rods of the high pressure cylinder lie in a horizontal | slotted in an are whose curve is struck from the center 
plane, and at the crank pin are connected to two jour-|of the trunnion. A block moves in the slot and is 
nal boxes, one lying on each side of the journal box of| carried from end to end by the oscillations of the 
the low pressure cylinder. The steam enters the en- | cylinder. 
gine through the trunnions of the high pressure cylin- If this secondary link is held stationary, the block 
der, the inside diameter of whose stuffing box sleeve | undergoes no movement in the direction of the cylin- 
is 24 inches. The steam pipe connecting its valve| der axis. This block marks the end of a bell crank 
chests is 18 inches inside diameter. A 26 inch pipe| lever which is journaled to the cylinder, and which, by 
connects the exhaust of the high pressure cylinder to| other bell crank connections, works the valves. If the 
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secondary link, however, is forced to reciprocate back- 
ward and forward in the direction of the axis of the 
cylinder, then the bell crank lever will be forced to 
vibrate and the valves will be caused to operate. The 
movements of the secondary link are controlled by the 
eccentrics which actuate the first link. 

To start the engine, two throttle valves are provided, 
One is on a small pipe which admits enough steam to 
start the engine slowly. When thus started, a second 
throttle valvefcan be opened, admitting the fall amount 
of steam. The link motion for controlling the valve 
ean be actuated either by hand or by steam. A large 
hand wheel, with projecting handles, is provided for 
actuating the link motion. When it is desired to do it 
by power, steam is admitted to a special cylinder, which 
can be seen at the side of the high pressure cylinder. 

The pistons are packed with cast iron rings, with 
steel springs for setting out the rings. The cylinders 
are cast without heads, both upper and lower headg 
and the steam chest being bolted on, 

By the use of this engine in a steamer of the type of 
the Connecticut, several important ends are attained 
A low center of gravity, insuring high stability, is one 
feature ; as there is no walking bean above the deck, 
with its pitman and connecting rod, a great deal of room 
is saved for the upper saloons. As the cylinders are 
placed at right angles, there is no dead point, so that 
the motion of the wheels will be much smoother than 

(Continued on page 56.) 
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COMPOUND OSCILLATING ENGINES OF THE STEAMER CONNECTICUT. 
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AN ELECTRICAL COURSE AT COLUMBIA. 
Columbia College, New York, has decided to have a 
special course in electrical science, and not a moment 
too soon, for this has long been seen to be a depart- 
ment by itself, and, while allied to other branches of 
natural philosophy, requiring, at least from those who 
would adopt itasa profession, an undivided attention. 
Because of this itis to be made a post-graduate course 
of one, two, or three years, thus allowing those who 
have completed the rudimentary studies in electricity 
and magnetism in the School of Mines, and outsiders 
| with elemental experience, to continue their studies. 
The proposed course will consist in practical work, 
}construction of lamps, dynamos, primary and se- 
condary batteries, insulation and installation of the 
plant, and, of course, investigation of the phenomena 
lof electricity. 
| There is that called “ theory” and that called “* prac- 
| tice,” and while one may be had without the other, no 
|inan may justly consider himself an electrician who is 
}not familiar with both. In all the large electrical 
| shops, as in the engineering ones, experience has been 
‘had with men schooled only in the theory of their 
| work, and though it is an invaluable capital to com- 
| mence practical work with, it has not been found in- 
fallible in the making of a first rate workman, while in 
some shops they prefer a slight acquaintance with prac- 
| tical work, if the man is intelligent and industrious, to 
a deal of theory where the latter is allied with over-con- 
| fidence. On the other hand, it is hard to find a shop- 
bred man, let him be ever so skillful, who does not 








u | sorely regret his lack of theoretical knowledge. Few 


such men can draught their own designs or make their 
own calculations ; often witnessing phenomena while 
experimenting, or during the course of their labors, 
which, were they read in the natural laws, those that 
have been formulated, they could perhaps appreciate 
and reproduce. 

A workshop, laboratory, and lecture roow such as it 
is designed to place at the disposal of the electrical 
department of Columbia College, ought to be sufficient 
to turn out men capable of original investigation ; men 
at least capable of taking a responsible position in the 
practical work in the mercantile field ; who can design 


and work or superintend work from theirown draw-| gas 


ings. Ina practical age like this, that would seem to 
be the most valuable college instruction which most 
nearly resembles what its recipients are looked to to 
accomplish outside of it. 


8 0 
A NOVEL EXPERIMENT WITH CRIMINALS. 


The report of the Elmira Reformatory, now eight 
years in operation, will be found worthy the attention 
of the scholar, as well as that of the humanitarian. It 
shows, so far as so limited an experience can be relied 

on, that the contamination of a penitentiary tends to 
| encourage those to adopt careers of crime who are not 
| naturally vicious, and, per contra, that education and 
| the absence of vicious su rroundings serves, at least in 
the case of first offenders, to wean them from the 
course they have only just set out upon. It says that 
60 per cent of the convicts released from other pris- 
ons find their way back again, while, thus far, 80 per 
cent of those discharged from the Elmira Reformatory, 
during the eight years of its existence, are believed to 
be permanently reformed and engaged in honest labors. 

It must be remembered, while considering this state- 
ment, that only first offenders are admitted to the Re- 
formatory, while into the ordinary State’s prisons come 
the old criminals, from whom little or nothing can be 
hoped. But it has been set down as a rule: ‘Once a 
criminal, always acriminal,” that those who haveserved 
one term in a penitentiary are likely to return; the 
prison authorities infer this where they do not say so in 
their reports, and the statistics they give seem to con- 
firm the statement. At the Reformatory the system of 
| discipline is wholly different. The terms of confine- 
ment, however long, may be remitted by the board of 
managers after one year’s incarceration. 

A regular system of instruction is maintained ; the 
prisoners devoting themselves to studies which will 
the better enable them to be self-supporting ; the fact 
that good behavior, attention, and industry will free 
them quickly, and that they have yet a chance to go on 
again without the stigma that always attaches to those 
serving aterm in the penitentiary, encourages those 
with the least spark of intelligence ; nor does intel- 
lectual development, as has been alleged, increase the 
capacity for wrong doing. At least the authorities 
of the Reformatory say they have not found this to be 
the case. 








DANGEROUS FLAT HOUSES. 
The London Lancet sees a menacing danger in the 


” 85 | present system of living in large flats, save when un- 


usual caution is observed in drainage inspection. It 





16 | says that persons so living are at the mercy of the 


| janitor, though to the lay mind it seems obvious that 
they would be still worse off without one. If he is ig- 
norant or neglectful in the matter of the drain pipes, 
“the whole house may be rendered unhealthy.” But if 
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such should happen, the occupants would leave, the 
house get a bad name, and its owner lose money. 
Hence, happily, it is to the interest of the owner to em- 
ploy an efficient janitor and to see that he attends 
to his duties. 

The suggestion that those about to rent a flat should, 
as a preliminary, employ a physician to investigate its 
sanitary condition, has, of course, much to commend it, 
while, at the same time, a precaution that those of 
very moderate means, dwelling in the poorer, and, per- 
haps, for that reason, the most scantily protected flat 
houses, are not likely to take. So far as New York 
flat houses are concerned, the Board of Health reports 
them to be fairly well aired and drained, and has not, 
as yet, found reason because of any prevalent disease 
to discriminate between those above the rank of com- 
mon tenements and the expensive * apartment” houses. 
The Lancet goes on to say: “If the main drain is not 
both water-tight and so disconnected with the sewer 
as to admit of a free current of fresh air through its 
entire length, we have no hesitation in asserting that 
the risk of living on the premises is a substantial one, 
and that it is increased by reason of the multiple occu- 
pation which always occurs in the case of flats.” 

A medical inspector of the New York Board of 
Health being shown this, said, substantially: ‘So far 
as New York flat houses are concerned, such private 
inspection as is here suggested is scarcely necessary, 
By the rules established by the Board, each apartment 
must be furnished with trap and siphonage of its own, 
and as each of these is connected with the main drain, 
any imperfection there is quickly noticeable throughout ‘ 
the house, and we are notified. As arule, however, 
owners through their janitors take great care to correct 
troubles of this kind, at the earliest possible moment, 
it being to their interest to do so.” 
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THE USE OF RADIATED HEAT. 


Its scientific production and application is new, and 
interesting as the use promotes economy. 

A demonstration of this has recently been made by 
James Henderson at McKeesport, Pa., where he erected 
a furnace for heating scrap iron by burning natural 
; in the construction of this furnace six 1-inch gas 
pipes are placed at one end, which deliver the gas into 
a large expansion chamber, the quantity being regu- 
lated by valves and a blast gauge. The gas expands 
greatly in the chamber and travels from the open end 
of this chamber to the air tayeres, situated at the end 
of the gas passage, where a measured quantity of cold 
air is delivered to the gas, which has become highly 
heated in its passage to meet the air by the heat 
radiated by the burning of the preceding, gas. The 
heat is probably 3,000° F. before it meets the air. 
The air is delivered diagonally forward across the 
gas flue, so that its focus is but 6 inches from 
the heating chamber. The gas passes through the air, 
and is so thoroughly mixed that the combustion is per- 
fect by the time the flame, thus produced, enters the 
heating chamber, and there is no smoke anywhere ; 
the chimney top presents the appearance of radiated 
heat observable out of doors on a hot day. 

The bed or hearth in the heating chamber is 20 feet 
long, 4 feet 6 inches wide, and 5 feet from hearth to 
roof in the clear; the flame passes clearly above the 
iron on the hearth, and about one foot clear of the 
roof to the uptake. Iron charged simultaneously at 
each of the four doors of the furnace becomes as quick! y 
heated at the uptake as where combustion takes place, 
or in five minutes 250 pounds at each door is at welding 
heat and ready to draw, so that five piles may be heated 
every five minutes, of 250 lb. each. By charging at each 
door consecutively, a pile may be drawn every winute, 
or 1,440, or 180 tons, in 24 hours, It is claimed for this 
furnace that if air be excluded from passing through 
the doors, except when drawing and charging the piles 
(which is not the case at McKeesport), nearly all of 
the waste of 10 per cent usual in heating iron may 
be saved. The economy of fuel is very great, as the 
production is from three-fourths of that now generally 
used for heating, with seven times greater output from 
the less quantity. 

Wrought iron exposed on the hearth of this furnace 
in large lots begins to melt in ten minutes, becoming 
mushy or so soft that it cannot be balled except it is 
first cooled by throwing water upon it, indicating that 
the furnace will be economical for making open hearth 
steel—its cost not being over $3,000 to make it, with a 
bed to convert 20 tons per cast. There are no regen- 
erators, nor is heated air used, nor is there any addi- 
tional expense incurred in heating the gas. This fur- 
nace dispels the illusion that regenerators are essential! 
to making high temperatures for steel making, and 
shows that steel may be made for about one-eighth the 
cost for furnace now incurred. 

A small fan blower is placed in the gas pipe, where 
there isa possibility of a short supply of gas, to exhaust 
the gas from the wells, and at the same time measure 
the quantity used. The fan may be placed on the sane 
shaft and be driven by the same pulley that drives the 
blower that supplies the air to burn it, thus automat: 





eally regulating the working of the furnace, 
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POSITION OF THE PLANETS IN FEBRUARY. 
SATURN 

is morning star until the 5th, when he becomes even- 
ing star. He is an interesting member of the solar 
brotherhood during the whole month, for he reaches 
and passes the great epoch that brings him nearest to 
the earth, and is seen under the best conditions for ob- 
servation. This epoch is his opposition with the sun 
on the 5th at5h. 17m. A. M. He then rises at sunset 
and is visible during the entire night. After opposi- 
tion, he rises about four minutes earlier every evening. 
The beautiful planet may be readily found in the north- 
east, soon after sunset, a few degrees northwest of 
Regulus. Saturn rises on the Ist at 5h. 23 m. P. M. 
On the 28th, he sets at 5h. 38 m. A. M. His diameter 
on the ist is 19".2, and he is in the constellation Leo. 


VENUS 


is evening star. An important event in her course is 
her arrival at her greatest eastern elongation from the 
sun, on the 18th, at 2h. 18m. A.M. She is then 46° 
36° east of the sun, and, changing her course, retraces 
her steps toward him. Observers will soon perceive 
that she sets earlier, but atthe same time her brilliancy 
increases as she approaches the earth, making her the 
peerless star of the February evenings. Venus sets on 
the istat9h.2m. P. M. On the 28th, she sets at 9 h. 
43m. P.M. Her diameter on the Ist is 20°.8, and she 
is in the constellation Pisces. 


MERCURY 


is evening star until the 14th, and then becomes morn- 
ing star. He isin inferior conjunction with the sun on 
the 14th, passing between the sun and the earth, like 
the moon at new moon. This swiftly moving planet is 
visible to the naked eye during the first week of the 
month. He may be found in the west, three-quarters of 
an hour after sunset, about 7° north of the sunset point, 
setting on the Ist an hour anda half later than the 
sun. Mercury sets on the Ist at6h.41m. P.M. On 
the 28th, he rises at 5 h. 29 m. A. M. His diameter on 
the ist is 7°.4, and he is in the constellation Aquarius. 


JUPITER 


is morning star, and is a conspicuous object in the 
morning sky, making his appearance in the southeast 
three hours and a half before sunrise, when the 
month closes. He will be recognized at a glance, for no 
neighboring star equals him in brightness. Jupiter 
rises on the ist at 4 h. 31 m. A. M. On the 28th he 
rises at3h.5m.A.M. His diameter on the Ist is 31°.6, 
and he is in the constellation Sagittarius. 


MARS 


is evening star. Though near the sun, and far away 
from the earth, he is still visible, for he is moving 
northward, and on the 1st sets three hours after the 
sun. Mars sets on the ist at8 h. 5m. P. M. Onthe 28th 
he sets at 8 h.5m. P.M. His diameter on the Ist is 
4".8, and he is in the constellation Aquarius. 


NEPTUNE 


is evening star. He is in quadrature on the sun’s east- 
ern side on the 17th at6h. P. M. Neptune sets on the 
Ist at 2h. 7m. A.M. On the 28th he sets at 0 h. 21 m. 
A.M. His diameter on the Ist is 2".6, and he is in the 
constellation Taurus. 
URANUS 

is morning star. He rises on the Ist at 10 h. 56 m. P. 
M. On the 28th he risesat9h.7m. P.M. His dia- 
meter on the ist is 3°.8, and he is in the constellation 
Virgo. 

Mars, Venus, Neptune, and Saturn are evening stars 
at the close of the month. Mercury, Uranus, and Jupi- 
ter are morning stars. 





The Dread of Death, 

Sir Lyon Playfair, in a letter to Junius Henri 
Browne, author of a paperin the New York Forum, 
for October, under the above title, says: “Having 
represented a large medical constituency (the Univer- 
sity of Edinburgh) for seventeen years as a member of 
Parliament, I naturally came in contact with the most 
eminent medical men in England. I have put the 
question to most of them, ‘ Did you, in your extensive 
practice, ever know a patient who was afraid to die ?’ 
With two exceptions, they answered, ‘No.’ One of 
these exceptions was Sir Benjamin Brodie, who said he 
had seen one case. The other was Sir Robert Christi- 
son, who also had seen one case—that of a young girl 
of bad character who had a sudden accident. I have 
known three friends who were partially devoured by 
wild beasts under apparently hopeless circumstances 
of escape. The first was Livingstone, the great African 
traveler, who was knocked on his back by a lion, which 
began to munch his arm. He ussured me that he felt 
no fear or pain, and that his only feeling was one of in- 
tense curiosity as to which part of his body the lion 
would take next. The next was Rustem Pasha, now 
Turkish Ambassador in London. A bear attacked him 
and tore off part of his hand and part of his arm and 
shoulder. He also assured me that he had neither a 
sense of pain nor fear, but that he felt excessively angry 
because the bear grunted with so much satisfaction in 
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munching him. The third case is that of Sir Edward 
Bradford, an Indian officer now occupying a high 
position in the India Office. He was seized in a solitary 
place by a tiger, which held him firmly behind his 
shoulders with one paw and then deliberately devoured 
the whole of his arm, beginning at the end and ending 
at the shoulder. He was positive that he had no sensa- 
tion of fear, and thinks that he felt a little pain when 
the fangs went through his hand, but is certain that he 
felt none during the munching of his arm.” 
Oe 
THE RECENT TORNADO IN NEW YORK. 

The accompanying illustration is adiagram from the 
Draper self-recording barometer in the ScrENTIFIC 
AMERICAN Office. It shows the changes in atmo- 
spheric pressure during the tornado of January 9. I 
have compared this diagram with that of four other 
instruments located in different parts of New York 
City. They all substantially agree. These instru- 
ments were located at different points in a line nearly 
parallel to the course of the tornado and about a mile 
and a half distant from it. I had also four barometers 
directly before me in New York City at the time the 
tornado spent its fury in Brooklyn, and was observing 
one with a very large scale at the moment of the atmo- 
spheric disturbance—which was a sudden and violent 
squall, change of direction of wind, downpour of rain, 
and fall in temperature. The fall of the barometer 
was rapid, but the marked peculiarity was a sudden 
and instantaneous rise of six hundredths of an inch. 

The fall of the mercury may be likened to the slow 
motion of cocking the hammer of a gun, and the rise to 
the motion of the hammer when the trigger is pulled. 
Or, to take what is probab!y an exactly parallel illus- 
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tration from another element, it is like the drawing 
away of the water from the banks of a narrow river 
before a large steamer, as shown in the upper Hudson, 
and the return of the big wave that follows. As far as 
I know, no observations have been made of the atmo- 
spheric pressure in the center of a tornado, and it is 
possible the ones we here refer to are the nearest that 
have ever been carefully observed. There must be an 
almost instantaneous change of pressure, and that such 
ean occur is evident from the observation referred to. 
Let us take the gas tank destroyed in Brooklyn as an 
illustration. According tq the theory of Bernouilli, the 
difference of six hundredths of an inch would be equal 
to a wind velocity of forty miles an hour. This ac- 
cords with the conditions at our point of observation. 
A wind of eighty-two miles an hour, according to the 
same authority, indicates a difference of pressure equal 
to a quarter of an inch in the barometrical column. 
Now this was about the progressive motion of the 
tornado that struck Brooklyn. When this rarefaction 
occurred over the gas tank, it exercised a lifting force 
of about eighteen pounds per square foot on the tank, 
which, with the lateral pressure of over thirty-three 
pounds to the square foot in a line with the direction 
of the storm, lifted, tilted, and overthrew the gas tank, 
allowing its contents to escape and ignite. We have 
omitted as an unknown quantity the rotary motion 
which ordinarily occurs. 

Indications of such sudden rarefaction of the atmo- 
sphere have been noticed in Western tornadoes. Roofs 
have been lifted and the four walls all fallen outward. 
Buildings have also been lifted and moved without 
destroying them. Many reports that we know to be 
true seem to be almost incredible, but the greatest 
mystery is the tornado itself, for, as far as yet dis- 
covered, its central substance is simply air of less pres- 
sure than that which surrounds it. Yet it has a force 
of translation that moves it at a rate of over a thousand 





miles in twelve hours, holding it in a path of about 
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one hundred yards in width, and destroying every- 
thing in its course. 

It seems to have a self-generating power, and is not 
weakened by its own efforts, but becomes, like the 
Anteus of mythology, the stronger each time it touch- 
es the earth. When we consider the annual loss of life 
and property in this country by tornadoes, it is appa- 
rent that the subject is worthy of the deepest inves- 
tigation. That people may be forewarned is evident 
by the fact that our own preparations for observation 
were made from reading the telegraphic reports in the 
afternoon newspapers ; and by following these reports 
of its course, it was evident that the tornado was com- 
ing toward us at the rate of about eighty miles an 
hour, and that we had then over four hours to prepare 
for it. Joun C. GoopRIDGR, JR. 
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Edward Anthony. 

In the death of Edward Anthony, which occurred on 
December 14, 1888, the photographic fraternity loses one 
of the oldest and foremost merchants in photographic 
materials in this country and city. 

Mr. Anthony was born in New York City. He re- 

ceived a liberal education, graduating from.Columbia 
Jollege in 1888, with an excellent record for scholarship 
in all departments. Beginning active life, he chose the 
profession of civil engineering, and soon obtained em- 
ployment in the corps engaged in building the Croton 
Aqueduct. Before the completion of the aqueduct, 
however, he was called to accompany Professor James 
Renwick on the survey of the northeastern boundary 
of the United States at the time of the dispute with 
Great Britain. When engaged in the construction of the 
Croton Aqueduct Mr. Anthony had amused himself as 
an amateur with the new art of making pictures by the 
aid of sunlight, then just introduced by the famous 
Daguerre. It occurred to Professor Renwick that Mr. 
Anthony’s knowledge of this new discovery might be 
utilized on the survey, as England denied that there 
were any ‘‘ high lands” on the line, as claimed by the 
United States. The testimony of the daguerreotype 
could not be controverted, however they might dis- 
pute that of the barometer and the spirit level. Mr. 
Anthony, accordingly, took with him the necessary ap- 
paratus and plates, and produced satisfactory images 
of the hills, which were forwarded to the State Depart 
ment. This, it is said, is the first instance in which the 
art of photography was ever made use of by any 
government. 

After finishing this survey, which occurred at a time 
of commercial depression, when most public works were 
stopped, Mr. Anthony took up the photographic 
business. Then after a short time he founded the 
house of E. & H. T. Anthony & Co., which soon 
reached the front rank of mercantile and manufactur- 
ing establishments in photographie goods. 

He was one of the first to introduce commercially the 
daguerreotype in this country, and was very particular 
in supplying only the best materials for the purpose. 
It was but a short time ago that he showed us a 
daguerreotype made by himself in 1840, which was ap- 
parently as perfect and free from any sign of deterio 
ration as when first made. Thecause of his death was 
heart disease ; he had reached the allotted age of three 
score and ten. 

In stature he was a small, slim man slightly bent at 
the shoulders. It may be said of him that he was 
always a genial, affable, kind-hearted man, honest in 
all his business transactions, and ever ready to en 
courage those who sought to help themselves. His ex- 
ample will live in the memory of those who knew him 
as one to be patterned after. 
>+o+e 

Rats, 
A writer in last month’s Chambers’s' Journal repeats 
the method which is in quite general use here for the 
extermination of rats. These animals are the wisest 
of domestic vermin, and any means taken for their de- 
struction is, as a rule, quickly discovered by them ; if 
not, the terror alone engendered by the ever-diminish- 
ing tribe is sufficient to cause them to flee the mysteri- 
ous power which haunts them. Taking advantage of 
this trait, the writer in question constructed a trap for 
the rats. This was a water barrel carefully concealed. 
On the top was a trap door (simply balanced by a pivot 
in the center), and beyond this some food was placed 
for which the rats had a strong liking. They could only 
get to this by walking over the door, and in order to 
entice them, the door was fixed for abont a week ; then 
the bolt was drawn, and for several nights a plentiful 
supply of drowned rats rewarded the ingenuity of the 
rat killer, and the remainder of the colony sought 
“fresh woods and pastures new.” 

—_————- 0 + a — 
THE relative hardness of woods is caleulated by the 
hickory, which is the toughest. Estimating this at 100, 
we get for pignut hickory 96, white oak 84, white ash 
77, dogwood 75, scrub oak 73, white hazel 72, apple 
tree 70, red oak 69, white beech 65, black walnut 65, 
black birch 62, yellow and black oak 60, hard maple 56, 
white elm 58, red cedar 56, cherry 55, yellow pine 54, 








chestnut 52, yellow poplar 51, butternut and white 
birch 43, and white pine 35, 
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REVOLVING HERCULES CRANE. 

There is little doubt the construction of harbors has 
been greatly facilitated, and consequently their num- 
ber mach increased, by those gigantic appliances for 
lifting and setting blocks, the various genera of which 
appliances have received the names of Mammoth crane, 
Titan, and Hercules. Messrs. Stothert & Pitt, of Bath, 
were early in the field in the construction of these giants, 
and, indeed, they bave made nearly all that have been 
constructed in England for the leading harbor en- 
yvineers, including Sir John Coode, Sir J. Hawkshaw, 
Mr. P. J. Messent, and Mr. W. Parkes. This company 
has supplied the block setting apparatas for the 
harbors of St. Helier's, Jersey ; Madras, Kurrachee, 
and Mandavee, in India; East London, Port Alfred, 
and Port Elizabeth, in South Africa; Goa, the capital 
of Portuguese India; and Colombo, that of Ceylon ; 
tiisborne, New Zealand ; and Hartlepool and Tyne 
mouth, in England. 

The Hercules illustrated below is the latest develop- 
ment of this type of machine. It was made, under the 
direction of Mr. James Walker, M. Inst. C. E., for the 
Isle of Man Harbor Commissioners, and is now at work 
extending the Victoria pier at Douglas, where it forms 


a striking object that cannot fail to be noticed by every | 
visitor to the island. This appliance is designed for | 


setting 15 ton concrete blocks at any point within a 
circle of 150 ft. diameter. There were some special cir- 
cumstances which governed the design, notably the 
necessity of having the block yard at a distance, and of 
bringing the blocks by water, so that there should be 
no interruption to the traffic of the harbor. The 
Hercules unloads the blocks from a steam barge, stack- 
ing them on the pier behind itself; and, in order to 
save the tides and to clear the barges quickly, the ma- 
chine has been made to work at a very high rate of 
speed. 
ean be accomplished in a minute and a half. 

The depth of water in Douglas harbor is very great, 


so that the total range of lift of the machine is re-| 


quired to be 95 ft., the horizontal travel along the jib 
being 55 ft. This horizontal motion is an absolutely 
essential feature in block setting machines, for enabling 
the divers to adjust the blocks in place with accuracy 


In order to facilitate setting under water, there is also | 


an arrangement on the snatch block by which the 
diver can twist the concrete block by means of a 
worm wheel and ratchet handle. All the motions of 
crane, except that for lifting, are worked by friction 
clutches, and are so arranged that any two of them 


For instance, a complete revolution of the jib 


| tie rods, and at the same time to afford a passage for 
| the jenny. The lifting chain is supported along the 
| jib by Pitt’s patent chain porters, which consist, as 
|shown by the engraving, of an arrangement of rollers 
| butting together and forming one complete roller in 
their normal position ; but when the jenny passes they 
are separated, and, by the action of a pivoted parallel 
| motion and pendulum weight, are dropped from under 
| the chain and again brought up under it when the 
jenny has passed. 

The superstructure is carried by fourteen steel 
rollers arranged in two segments. Over the front seg- 
ment is a kingpost, 21 feet high, built up of girders 
and bracing, and to the top of this the front and back 
tie rods are attached. The back tie rods carry a 
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PITT’S CHAIN PORTER. 


strong framework of girders covered with rolled iron 
checker plates forming a platform, on which are 
| placed the lifting machinery, boiler, feed pump, feed 
| tank, ete., and to the under side of the platform are 
islung about eighteen tons of counter ballast. The 





| with a spiral groove, so as to take the whole of the 
chain in one coil without overlapping. The engine is 
fitted with two cylinders of 10 inches diameter by 14 
inches stroke, and steam is supplied by a vertical 
cross tube boiler. The principal gearing is machine 
moulded and works very smoothly. All the handles 
are brought together in a handle box arranged like 
the levers in a railway signal box, so that the whole 
machine is under the complete control of one man. 
The truck of the machine is formed with a clear height 
of 17 feet 2 inches, this great height being given for 
perwitting the crane to be run back over the stacked 


| 


blocks. It is built up of wrought iron girders and car- | 


may be worked simultaneously, thus greatly facilitat-| ries on the top a steel race on which the superstructure 


ing the work of unloading the blocks from the barges. 
The jib of the crane consists of two horizontal girders 
carrying the rails on which the jenny runs. These 
girders are braced together by built-up brackets of U 
form, the object being to preserve the girders from any 
tendency to twist owing to the one-sided pull of the 


| runs, the whole pivoting on a center pin. The truck 
| travels on tweive wheels fitted with heavy double 


flanged steel tires. The whole machine is self-propel- | 


ling, and the motive power is sufficient to traverse 
the whole with a load of fifteen tons. With this 
crane, unlike most lifting appliances, every load is the 


lifting barrel is 4 feet 3 inches in diameter, and is cast | 
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maximum, a circumstance which requires that the de- 
sign, material, and workmanship be all of first class 
quality. All the plates throughout were planed at 
the edges, and all the holes drilled. 

The crane was tested in Messrs. Stothert & Pitt's 
works with a 20-ton load, and again with 20 tons after 
erection at Douglas. We understand that it has given 
the most satisfactory results in actual work, and that 
Mr. Walker, the engineer, and the Isle of Man Harbor 
|Commissioners have expressed their entire approval 
of the manner in which the work has been carried out. 

Weare informed that as many as 530 tons of blocks 
have recently been set by helmet divers in one working 
day. The whole machine is a very fine example of a 
specially designed lifting appliance, and reflects great 
credit upon all who have been concerned in its design 
|and manufacture.—The Engineer. 
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Instantaneous Photography. 
At a recent meeting of the Berlin Physical Society, 
| Dr. Konig gave an account of experiments which he 
‘had made with Ottomar Anschutz on the instaptane- 
ous photography of projectiles. After exhibiting and 
'explaining the instantaneous photographs which An- 
schutz had made during the last few months, such as 
those of the funeral procession of the late Emperor 
| Frederick, of episodes at the maneuvers, wild beasts at 
the Zoological Gardens in Breslau, of the several po- 
| sitions of a soldier marching on parade and of a lady 
dancing, he described the arrangements necessary for 
photographing a cannon ball traveling at the rate of 
400 meters per second. The cannon ball was projected 
in front of a white sereen illuminated by direct sun- 
light, occupying in its passage one-fortieth second. 
During this time four negatives were taken. The firing 
lof the cannon, the momentary exposure of the plate, 
and the recording of time on the chronograph were 
provided for by electric currents. The experiments 
were made at Magdeburg at the Gruson rampart, and 
had to be completed in one day. Only one successful 
|pictnre of the projectile was obtained, but the possi- 
| bility of such experiments and of the accurate determ- 
ination of the several time intervals was sufficiently 
indicated. 


+--+ = — — 


The Largest War Ship. 

The Re Umberto, lately launched for the Italian gov- 
ernment, is one of the largest war vessels in the world, 
her displacement being 13,298 tons, or 1,358 tons more 
than the Trafalgar or the Nile. She is 400 feet long by 
| 76 feet 9 inches broad, and draws 29 feet of water. The 
armor on her barbettes is 19 inches thick, and she is 

fitted with a 3 inch steel protective deck as well. Her 

| main armament will be four 104 ton guns and twelve 
of 41¢ tons, while her engines are expected to give a 
| speed of 18 knots. 
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THE REVOLVING HERCULES CRANE. 
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AN IMPROVED VEHICLE SPRING. | horizontal pipe, having two branch pipes leading into 

The accompanying illustration represents a novel a double “ fixing” chamber, one pipe leading to a bot- 
construction of side springs for wagons, which has | tow fire-place and the other to a fire-place about mid- 
been patented by Mr. James F. Thomas, of Alexandria, | way of the chamber, fire-bricks being arranged in 
| checker-fashion, as shown in the small view, above 
|each fire-place. In the upper end of the chamber is an 
|outlet pipe leading to a smokestack, and having a 
valve on its outer end to cut off the smoke-pipe con- 
| nection, while from the same pipe extends horizontally, 
and then downward, a discharge pipe leading intoa 
‘““ washer,” which has the usual outlet pipe. A pipe 
| conveying live steam from a boiler is connected with 


| the apparatus, being passed vertically through the 
| branch pipe between the furnace and “ fixing” cham- 


pom to discharge steam on the under side of the fur- 














nace grate bars. 
| In operation, the coal or coke in the furnace having 
| been ignited, the combustion is forced by an air blast 


first discharged into the two fire-places of the fixing 
chamber, while the valve leading to the smoke-pipe is 
open. The checker bricks having become about a 
straw color, the air blast is shut off, and the valve 
leading to the smokestack closed, while the steam is 
admitted, being superheated on passing through the 
| branch pipe from the furnace before its discharge 
| under the grate bars. At the same time the oil from 
| the supply tank is caused to spray on the top of the 
fire, whereby light and heavy nydrocarbon gases are 
formed, which mix with the hydrogen gas, carbon 
monoxide and carbon dioxide produced by the steam 
| passing through the fire, this mixture passing through 


THOMAS’ VEHICLE SPRING. 
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Neb. Thesprings are bent laterally inward at the mid- 
dle parts, and there secured to the vehicle body or a 
cross-piece on its bottom, the springs thence diverging 
in straight lines outward, and being clipped to_ the 
front and rear axles. Each of the springs is strength- 
ened in its rear by adding a half leaf beneath the other 
leaves, this leaf being secured at its forward end by 
the usual center bolts, and extending backward to form 
part of or connect with the clip coupling on the rear 
axle. The clips or couplings with which the spring is 
connected at its outer ends with the front and rear 
axles are bent where the connection is made to present 
skew-joints or knuckles, adapted to conforin to the lat- 
erally diverging portions of the spring. This spring is 
designed to combine all the advantages of both end 
and side springs, holding the body of the vehicle sub- 
stantially level when the load may be very unequally 


placed. 
A $$$ 


African Goats, 


A pair recently brought from Africa has been added 
to the Central Park collection of animals. 

“*There is no particular value attached to the ani-| 
mals, except from their rarity,” remarked Director 
Conklin. ‘They are‘the first pair of Morocco goats 
probably that ever found their way to this country. | 
They are young, in their second year, quite gentle, as | 
you see, and will eat out of your hand. Butif startled, | 
all their inherited wildness comes out. I never saw | 
such animals. They seem to have muscles of rubber, 
from the way they jump. I have never had so much | 
trouble with the most dangerous animals we have here. 

“The jumping of the thoroughbred hunters in Madi- | 
son Square Garden a few weeks ago doesn’t begin to 
compare with that of these goats. I put them in a 
yard having a fence eight feet high, but they jnimped ee 
it so easily that now I have a fence ten feet high ' Rasa 
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McCOLLUM’S GAS MANUFACTURING APPARATUS. 





the “fixing” chamber, and making an 
‘enriched or carbureted water gas, which passes into 


“Th shah ir i , ar ‘ 
e space within their inclosure is 80 limited that the washer to be further treated in the usual manner. 
they cannot get a good start to go so high, or I would ‘ aeiad 


not trust them with anything less than a fifteen foot | 
fence. Then, they are getting accustomed to these | Asi pea cen tari 0 Geer ein 
quarters and are not so easily alarmed as they were, |. simple name ae pare, making “1 acait pelnerenry 
but I think, if startled, they might still clear this |'™ chaltoce era renarren pealearyrr tener qrenar 
fence. Theirleapis peculiar. They crouch a little, give be prevent thelr Uppene oven, & Stustentes wagarng 
a short jump in the air, and as they strike the ground, =e hus boon potented Sy Sie: Janney J. Calivan,et Se. 
bound upward again as if they were shot from a cata- | 50 Second Place, Bocenaye, B. %. it often Ruppane, 
pult. The muscles of their legs are extremely tough, anes caster is ordinastly attached to ms chair, that o 
but the legs are not adapted for great rapidity or en- — ape me chaltenSelignts pping aetgen 
durance in running. They have been developed by | wee enune the — to san Sadly Som Gater Sim, ont 
generations of climbing on the Morocco hills. As similar results will follow when the chair is tipped or 
these goats get older and their bodies in captivity be- | far back, both being accidents which this invention es 
come heavier, they will probably become less active. | designed te poovent. The frame - whieh the wheel = 
Possibly our native goat has lost his faculty of high _ journaled has at its meee beriscntetiy manaeee ty 200 
jumping, if he ever had it, since he became partly civ-| ener 7 lugs, at each aide of the wheel bearings, and 
ilized and accustomed to a diet of brown paper.” | projecting beyond the petphery of ie wheel. ‘These 
|may be made to project from one or both sides of the 
. | bearings, as shown in the different views, and are 
AN IMPROVED GAS MANUFACTURING APPARATUS. | adapted to immediately stop the further progress of the 
The illustration herewith represents an apparatus wheel after a chair has been slightly tipped, the feet of 
for the rapid and economical manufacture of water the projecting lugs then coming in contact with the 
gas from oil, steam, and coal, which has been patented floor or carpet. 
by Mr. John A. McCollum, of Riverside, Cal. In this 
apparatus, the furnace is charged, through a door at | 
the top, with coal or coke, there being at the bottom a 
door leading to the grate bars, under which discharges 
a blast pipe connected with a blower. A series of pipes 
are arranged to spray oil into the top of the furnace, 
these pipes being connected with a tank at the left, | 
while the tank itself is connected at the top with a 
pipe from the storehouse, and at the bottom with a 
pipe admitting water under pressure, and also provid- | 
ing for the escape of water, when the valves are proper- | 
ly turned for either purpose, the water pressure being 
made to force the oil into the furnace and spray it upon 





from the blower, a portion of this blast being also at | 
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IMPROVED WEAR IRON FOR VEHICLES. 

The accompanying illustrations represent a wear iron 
for taking up the wear of the wheels against the body 
of a vehicle, as in turning. It has been patented by 
Mr. Jacob M. R. Gedney, of Little Falls, N. J. The 











GEDNEY’S WEAR IRON FOR VEHICLES. 


device consists of a plain friction roller, preferably 
made of chilled steel, mounted to turn in bearings 
formed on an angle plate adapted to be attached to the 
body of the wagon, Figs. 1 and 2 showing a sectional 
side view and a cross section of the device. The roller 
is {held detachably in place by a set screw working in 
one of the bearings against the corresponding end of 
the roller, a cylindrical rubber or other yielding block 
or spring being interposed at each end bearing of the 
roller to prevent all rattling. The angle plate attached 
to the body of the wagon has a concave bearing or 
seat on its apex or ridge, throughout its length, in line 
with the bearings of the roller, whereby the roller will 
be supported, and there will be no danger of its being 
bent or broken by a blow of the wheel in turning the 
vehicle. 





a ae ee 
Contrast of Colors in Nature, 

Nature is very sparing of showy contrasts of warm 
and cold colors. Red and blue are very rare, and of 
yellow and blue the cases are but few, and black and 
blue are found in lepidoptera more often than white 
and blue are seen in our flora or fauna. It is not un- 
common for one of twostrong colors to be overcast 
with a tinge of its fellow, or for both of them to be 
reconciled by a common touch of black or of some 
third color, or for one of them to be lightened by a dash 
of white, while the other is lowered by as much black, 
and so red, off-hued with black—russet and green up- 
brightened with white—often meet in the autumn in 
dead and dying patches of fading leaves. It may be 
shown, I believe, by the refractions of light in erystal- 
lized gypsum that brown is the complementary color to 
lavender-gray ; and how true to berself is nature we 
may go forth and see, in the fall of year, in the dead 
and curled leaves of the mugwort, or meadow sweet, 
which are beautiful even in their death, with one side 
brown and the other the brown-matching gray: and, 
if brambles be cut in the leaf-greeny season, their two 
surfaces soon wither into the harmony of gray and 
brown. 

And what use are we to make of these hues of nature ? 
They are warrants for a gray mantle under locks of 
brown hair, or a brown bonnet or trimmings, or a gray 
room wall with brown furniture; and if, in a hot sum- 
mer’s day, I see the dark leaf-shades playing on the 
gray bark of a young beech, I can boldly lay darkish 
leaf shades on a wall of the beech bark’s hue;; or if, 
after the winter rains, I find a barkless pole in railings, 
tinted with the palest blue-gray,.and on breaking offa 
splinter of it I find its inner wood of its true color of 
pale brown-yellow, why should I not take the inner 
tint for my wall and the outer one for the skirting? 
Or, if I pick up a piece of lichen of dull green on one 
side and dull gray on the other, why should I not bind 
my book in one color and lay on it a lettering piece of 
the other? Nature is the best school of art, and of 
schools of art among men those are the best that are 
nature’s best interpreters.—W. Barnes, in The Archi- 
tect, London. 
a — +e 
Olling the Waves. 


Almost every vessel that encounters heavy seas 
reports, on reaching harbor, that oil was used in calm- 
ing the waves with great success, and had it not been 
for the oleaginous liquid, the ship and all on board 
would certainly have gone to the bottom. Notwith 
standing these multifarious statements, the percentage 
of vessels lost appears to remain abont the same. 
Even if the oil has no great effect on the angry waters, 
it certainly produces a powerful influence upon the 
imaginations of the mariners. They believe it adds to 
their safety, fears are allayed, good judgment is pre- 








the fire. From the upper end of the furnace extends a 


served, and all hands work intelligently. 
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and sold to the dealers, who not unfrequently accom- the South Sea Islands and inner Africa, where, worked 


The Amber Fishers of the Baltic. 
The Samland, the region lying between the Frisches | pany the fishermen on 
Half and the Kurisehes Haff, equidistant nearly from | picking up a fine specimen before any 


Dantzig and Memel, is the home of the amber fishers of | chance of seeing it. Ac it happens, 
Germans call it the California of East smaller pieces of amber that are cast ashore by the sea. 


the Baltic. 
ler the shadow of the light-| The larger and finer blocks are rolled about on the sea 


Prussia, and, standing un¢ 
house at Brusterort, where the peninsula juts out into) floor and 
the sea. one can see with the naked eye, on a moderately | wave helping to cover as well as to uncover them. ‘ 
fine day, the entire stretch of coast from which, for | get at these, the amber seekers wait a day or two until 
more than three thousand years, the bulk of the amber | the wind goes downand the storm abates. Then, when | 
supply of the world has been obtained. Twenty, thirty | the sea is smooth enough to see the bottom, they row 
feet deep, and more, beneath the sand dunes that ex-| out into the shallows, where there is not more than five 
tend for miles around, and form the ocean floor here, | to fifteen feet of water, and look for any amber blocks 
are the veins of “ blue earth,” as it is termed locally, | the waves may have uncovered or rolled in during the 


in which the petrified yellowy and yellow-brown masses | gale. 


are found embedded ; and a little way out beyond the | of long pronged forks, and nets held out as before. On| 


such occasions, in the hope of . up into necklets and beads, they are destined to adorn 
rivals have the the ebony necks of the dusky beauties of Otaheite or 
though, it isthe Timbuetoo. Water amber is nearly all transparent and 


glasslike. Earth amber—that is to say, amber obtained 
by digging—is of the smoky kind, more white than yel- 


remain behind, the ceaseless play of wind and | low, and quite opaque. Only the finer sorts are ob- 
To | tained from the “ reef” off Briister-ort, and these fetch 


on an average about five thalers, that is fifteen shil- 
lings, per pound. Large blocks fetch proportionally 
higher prices than smaller slabs, while exceptional 
specimens, of unusual size, run to fancy prices alto- 
_gether—fifteen, and even thirty, pounds sterling, it is 
|said, having been paid for such samples. Most of the 


When such are found they are raised by means ordinary qualities of amber go to Leghorn and Venice. 


In return, northeast Prussia takes coral gathered from 


lighthouse, on the Fox Point, where a fleet of black | a fine morning, after a stiff hurricane has been blowing | the reefs of the Adriatic. 


boats generally rides at anchor on the gray-green | in the Baltic, scores of little boats may be seen off the 
water, is one of the great amber reefs of the “‘ Bern-| shores of the Samland peninsula, the occupants bend- 
stein-Kuste,” a veritable layer of amber cropping up in ing over the sides, and eagerly peering into the sea in 
the sea bed, and heaped up by the ceaseless action of |search of any amber treasures left by the departed 
wind and water. The “ blueearth” formationransfar| storm. But the village fisherfolk only get the glean- 
back inland, so that amber can be mined as well as ings. The harvest proper is gathered by those at work 


fished, as it, in fact, is in some places in the district. | on the amber reefs in deeper water. 


But as the deposit is so much nearer the surface under | 
water, where it is being continually exposed by the | Briister-ort, divers, specially trained to the work, are 


gradual sinking of the sea level, while the ebb and flow | employed. The reef, a little to the northeast of the 
of the tide and the frequent storms that oceur along | Samland promontory, is the most valuable in existence. 


the coast help to free the amber from the sand and/|It is over six hundred feet long, and more than four} 


weeds in which it is hidden, it is found more protitable, | hundred feet broad, and consists of solid pieces of am- 





| This is due to the fact that in the Baltic provinces of 
Germany and the neighborhood custom ordains that 
brides and young married women shall appear in a 
curious ornament of red coral. It is made bystringing 
‘coral beads on a stout silken cord, the smallest beads 
| procurable coming first, larger next, then still larger 
ones, until the largest of all are reached. This orna- 


For reef fishing, which is carried on off the coast of ment is worn in such a way that the smaller beads are 


round the neck, the next in size round the shoulders, 
while the largest cover the bust, and depend down the 
back. The cost of a perfect string of coral like this is 
over fifty pounds sterling, and all well-to-do Polish fami- 
lies consider it an indispensable item of a bride's outfit. 


as well as easier, to “fish ” than to “dig” it. 


ber, deposited by the currents that meet just there, and | Hence the demand for coral is pretty regular and con- 


A few years ago, digging was largely carried on in| embedded in the sand and seaweed that accumulate | stant in the North; and in this way it comes that, 
the Samland, and assumed almost the proportions of a ‘about it, and covered, in some parts, by huge bowlders | practically speaking, the produce of the Italian coral 
regular industry. Five or six peasants, not possessing | and blocks of stone. The barrier has been formed in ‘reefs is exchanged for the yield of the Baltic amber 
the right to “ fish,” would combine, and obtain permis-| the course of many centuries, and is now worked ten | fishery.—London Standard. 
sion to excavate in likely spots on the estates of private| months out of the year, by the little flotilla of black 
persons. The result was profitable, but, in the end, | boats that lie about three-quarters of a mile out, off 
the “ digging” proved a source of unmixed evil to - the Briister-ort lighthouse. Seen at a distance, the 


locality. The “diggers” began to cheat the proprie- 


occupants of the boats seem idle enough as they sit in 


et 
(ManvuractuRers’ GAZzETTE.] 
The Draftsman. 


The most approachable men among the mechanical 


tors of their proportion of the yield, and invariably | the stern, silent and preoccupied ; but, rowing out to | fraternity are the draftsmen. Why it is that they 


concealed a good find. Dealers, who crowded into the 
district, in the hope of picking up bargains, cheated 
the diggers. Then people commenced digging in parts 


the fleet, one finds the men to be busy enough. Each | 
of the half seore boats at anchor here has six hands on 
board, besides the divers, who are at work below. Two | 


always maintain that serene suavity that characterizes 
them as a body, it is impossible to divine. 
Perhaps this comes from the fact that their calling 


forbidden to them, making what was termed “‘ moon-! pairs take charge alternately at the air pumps, which | isolates them, to a certain extent, and when you do 


light ” expeditions to promising grounds. 


turbed, the “ diggers ” had no hesitation in having re- pull, which is the signal to haul up, and the last is the | 


sort to firearms, and murders became quite common, | 
so that the government was obliged to prohibit this 
form of amber getting. The right to “ fish” belongs to 
the coast villages and communities, and, in parts, to 
the state. The latter farms out the grounds belonging 
to it to certain Konigsberg and Memel firms. One of 
these, Messrs. Stantien & Becker, agreed, in 1862, to 
keep open the waterway of the Frisches Haff—which 
needs constant dredging—and pay 25 thalers a day be- 
sides, if they were allowed to dredge there for amber. 
That tite contract proved not unprofitable to them may 
be inferred from the fact that, when the six years for 
which they had tendered expired, they offered 200 


overseer, who keeps an eye on everything. 

The pumpers fix their gaze steadily upon a little dial 
plate placed amidships, and do not even turn as we row 
close up to them. They are watching the air pressure 
gauge, for too much air would prove as fatal to their 
mates below as too little, so their eyes never wander | 
from the register in front of them. Every now 
and then strange and uncouth-looking figures are 
drawn out of the depths and rise to the surface, drip- 
ping wet, and are hauled into the boats—divers, evi- 
dently, and yet unlike ordinary divers—monsters, 
whose heads appear to hang down in front and wobble 
as they rise, and with curious humps on their backs. 





thalers per working day instead of the original 25. 
The take of amber at Schwarzort, where the dredging 
is carried on, was estimated at 75,000 pounds for the 
working year of about thirty weeks. 





The amber reef fisher has to work in a lying and re- 
cumbent posture, so that the ordinary diver’s equip- | 
}ment has had to be modified to suit him. Instead of | 


| the helmet, with its barred goggle eyes, being screwed | 


Fights with must be kept going without aninstant’s stoppage. One | meet them, their good nature is all the more impres- 
inspectors were of constant occurrence. When dis-| holds the life lines in his fingers, watching for the least | sive. 


Many people suppose that a draftsman only draws. 

This is only partly true. Strange as it may seem to 
these good people, a draftsman has brains. 

If such was not the case, many crude sketches of 
“what I want” would lie buried in the rubbish, and 
many meritorious inventions never see the light. 

Do manufacturers appreciate the services of their 
draftsman at his full worth ? 

Some do, many do not; the work he performs is of 
such a transitory nature that they never stop to think. 

But the draftsman does; he thinks ont many im- 
provements in the design of the manufacturer, he 
points out errors in mechanical movements, and often 
saves it from becoming a total failure. 

Then if you knew more about the knight of the 
drawing board, you would say that he was the brains 
of the inventor. 

Precisely, and that is what he may be termed, for in 


Amber fishing is no child's play, and the fishers of | on to his shoulders in an upright position, it projects | many instances without him the inventor would be 


the Samland are an exceptionally vigorous and hardy forward, to relieve the neck and collar of the strain, | nonplussed. Therefore it must be concluded that the 
lot of men, as they need to be, seeing that they work | and hangs down in front, so that his appearance as he! draftsman is one of the most useful members of the 


either shoulder deep in the water, when the salt spray | rises from the deep, with the water dripping from his | 
dashing over them falls in chilling icicles upon their| pendent top covering, is ludicrously like some sea ani-| 
faces, or are obliged to spend hours in a constrained | mal with a snoutless head that waggles solemnly from | 
position on the sea bottom, in heavy diving armor, | side to side. To the back of each is strapped what 
when the air temperature is often a good deal below | looks, at a first glance, like a soldier’s knapsack, but is 
freezing point! They are not Germans, but Samaites, | really a metal box, with an upper cylinder, constitut- 


of the Karish race, who have given a good account of | ing an air reserve, so arranged as tosupply the diver at 


themvelves in many a frontier fight with Cossacks and 
Russ. 

Stormy weather is the time to see the village fishers 
at work, for then wind and wave do what man’s hands 


eannot accomplish. The sea, lashed into fury, loosens | 


the bowlders that press upon the amber masses under- 
neath, disentangles them from the weeds and ‘sea 
tang,” by which they are attached to the bottom, and 


each inspiration with gxactly the quantum of air he 
needs, and no more; while the expired carbonic acid 
gas rises through another passage to the upper atmo- 
| sphere. 

As the divers are hauled into the boats, the overseer 





takes from a receptacle round the waist any amber 


great mechanical and manufacturing industries, and 
an acquaintance worth cultivating, for it is due to his 
skill mainly that we are indebted for nearly all of the 
necessary, useful, and luxurious comforts that surround 
us, for the constant increase of labor-saving machinery, 
the construction of stupendous progressive enterprises 
in engineering, increased speed in locomotives and en- 
gines, simplicity of construction in many lines of 
mechanical utility, and in a thousand and one ways the 
draftsman helps the inventor to realize on human in- 
genuity. 

The draftsman is also a teacher, in that his works are 
on file for the generation that follows him, and upon 


blocks that have been attached to it. After a few min-| the basis of thought, or construction, more properly 
utes’ rest, the fisher descends, and resumes his work be- | speaking, which be has outlined, are builded the im- 





sets them rolling inshore. Seouts are always on the|low. With stout crowbar and pronged iron he pokes 


look-out for approaching bad weather, and when a| about among the masses of weed, and sand, and stone | 


provements or more advanced methods of each succeed- 
ing venture in that particular line of manufacture. 


fierce northeaster comes roaring down the Baltic, send- that form the sea bottom, until he detects the presence | Give, therefore, the draftsman his due, and speak well 


ing the surf surging over the sand dunes, and strewing | of an amber mass. Or, crawling about on hands 
the sand with wrack, the fisher villages are warned that | and knees, he loosens from the sea floor any blocks re- 
their harvest is a-ripening. Soon all are gathered near | cent storms may have partially dislodged. Often these 
the water's edge ready for work. The fishermen, armed | pieces require two, or even three, divers to move them, 
with long booked forks and hand nets, wade shoulder| and gigantic slabs have, now and again, been found 
deep into the sea, careless of the waves that buffet them that resisted even the united strength of three pairs of 
to and fro, and seem aimost to take them off their feet | hands to disentangle from the masses of stone and weed 
at times. With their forks some poke at the masses of|encumbering them. The fishers remain down five 
seaweed and “tang” driven toward them by the/ hours a day, and though in autamn the sea is icy cold, 
crested surf, and catch as much as they can, and drag | so severe is the strain of working under water that they 
it landward, while others try to gather in their nets| rise to the surface bathed in perspiration. 


‘of him. 


any stray pieces of amber tossed about by the surging 
waves. 

As fast as the masses of weed or single pieves can be 
got ashore, they are passed on to women who stand as 
near as they can to the water, and who quickly loosen 
from them the fragments of amber, large or small, that 
may be attached. These are then put into bags, sorted, 


When gathered, the amber is sorted according to 
color and size. Pale, straw-tinted pieces go to the pipe 
makers of Constantinople, North Africa, and the Le- 
vant, and are made into mouthpieces ; the light, bone- 





colored, and veined slabs are sent to grace the classic 





RICHARD B. WRIGHT. 
“ieee 
Ink Rains. 

Writing from Grahamstown, Cape Colony, Mr. L. 
A. Eddie gives an account of some extraordinary 
showers that fell there on August 14 last. A storm 
commenced near midday and lasted till late the next 
morning. At intervals during this period heavy shuwers 
of rain fell, after which large areas were found to be 
covered with water as black as ink. Two theories are 
put forward to account for the observed facts, one at- 
tributing it to dust in the air from a recent volcanic 
eruption, while the other considers the phenomena to 
be due to the passage of the earth through a dense 
meteoric stream, the dust of which suspended in the 
atmosphere was carried down by the rain, and being 





busts of the peasant women of central Italy ; while the | essentially iron, formed, on being mixed with the or 
full yellow, sherry-tinted specimens find their way to 


ganic acids of the soil, a true ink. 
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Discovery of Comet Brooks No. 1 of 1889. 


To the Editor of the Scientific American : 

While sweeping the eastern heavens this morning, in 
the vicinity of the sun, I discovered a new telescopic 
comet, and the first one of the year. Its position was 
right ascension 18 hours 4 minutes; declination south 
21 degrees 20 minutes, with a rapid motion in a westerly 
course. Its appearance is that of a nearly round nebu- 
losity, with slight central condensation. 

WILLIAM R. BROoKs. 
Smith Observatory, 
Geneva, N. Y., Jan. 15, 1889. 








Some Hints on Selecting a Trade Mark. 
BY COL. F. A. SEELY. 


It is almost a daily experience with me to be asked 
to look at some design, or oftener some word, and to 
express an opinion of it as a possible trade mark. 
Sometimes the comparison is instituted between the 
proposed trade mark and one already known and used 
for some similar merchandise, and the question takes 
the form ‘In view of that, would this be a good trade 
mark?” A good-natured person cannot be always re- 
fusing to express opinions on questions put to him on 
the assumption that his opinions are worth having. 
His natural self-complacency can scarcely resent such 
inquiries, and I commonly give a curbstone opinion, 
even when I had much rather not. Sometimes a mere 
word on the uncertain line which separates fanciful 
terms from those that are purely descriptive is shown 
to me, and I am asked to indicate whether it should be 
treated as a trade mark or as purely label matter. 
This is not always easy to decide. The nature of the 
merchandise, the rules of the trade, the particular cir- 
cumstances of the case, a hundred things of one sort or 
another, may affect a proper judgment on such ques- 
tions, and the person to whom they are put, whatever 
be his experience, may hesitate to answer. 

I often mourn over what appears to me the great pov- 
erty of imagination among those who adopt trade 
marks. Certain familiar symbols appear over and over 
again, and applied to every variety of merchandise. 
The star, the cross, the anchor, the eagle, are found 
under various modifications everywhere. Words of a 
popular character like “ Electric” and ‘‘ Jumbo” are 
seized upon simultaneously for widely different goods, 
and there is no end to the persons who lay hold on 
such semi-descriptive adjectives as ‘ perfect,” ‘‘su- 
perb,” “famous,” “charming,” “standard,” ‘ auto- 
matic,” and the like. 

There are a few simple notions on the selection of 
trade marks which might, perhaps, be called maxims, 
and the observation of which would save trouble and 
expense. 

A trade mark right is in its nature perpetual. Pat- 
ents expire with the term for which they are granted. 





Copyrights have a little longer term, and are renew- 
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The moment you begin to question in your mind 
whether you are safe in adopting a six-pointed star for 
use on your goods, while your neighbor is using already 
a five-pointed one, it is time to stop. If there is such 
doubt in your mind, always resolve it against yourself. 
You may be sure that if the faintest doubt comes to 
you, it will come to others also, and will becloud your 
title to that extent. The Irish coachman’s rule was a 
good one; when asked how near he would drive to the 
edge of a precipice, while others were vaunting their 
skill and indicating the inches within which they would 
dare to approach, he scratched his head and said, 
“Faith, I'd kape as far off as I cud.” I have never seen 
the rule laid down, but I had it as a fact from a recent 
Solicitor-General of Great Britain, that iu the registry 
of trade marks the British office always resolves doubts 
of this kind against the applicant, holding that if the 
resemblance is so close as even to excite doubt, an hon- 
est man ought to select something else not liable to 
that objection. 

It is not always easy to devise an absolately unique 
trade mark, but that should be the objective point, 
and the nearer you can attain to it, the better. 

2. A trade mark must be something to which the 
manufacturer has an exclusive right as a mark for his 
goods. Not an absolute right, since there can exist no 
such right to a symbol. But to say that there must 
exist an exclusive right as against any other person 
already making or selling similar merchandise is 
scarcely more than repeating what has been said 
already. More than this, there must be such a right as 
will exclude the general public now and in the future. 
If you are making gum-drops, you may call them de- 
licious, may call them so whether they are so or not, 
but you can have no monopoly in the right to call them 
so. That is the privilege of every one. Consequently, 
you cannot take that word for your trade mark ; and 
this is true of all words that describe merchandise, as 
adjectives of quality, those which define some quality 
or characteristic of the merchandise, or which assert its 
superiority, those which indicate geographically the 
place of origin, those which indicate ingredients, in 
short, all words which others may use with equal truth 
to describe their goods. You cannot shut out the pub- 
lic from any fraction of the right they already possess 
in the ordinary words of the language. Every man has 
a right to advertise his merchandise, to describe it, and 
to extol it as he will. So you cannot adopt as your 
trade mark that which is merely a picture of your mer- 
chandise. Any man may make a clothes wringer or an 
ore crusher, and use acut of it connection with his ad- 
vertisements. If you have any monopoly in a machine, 
it is by virtue of a patent ; and when seventeen relent- 
less years have passed, all your right lapses, and you 
cannot perpetuate it, or narrow the rights of any mem- 
ber of the public who may care to manufacture and sell 
it, by exclusively holding the right to use a picture 
of it. 

8. Do not multiply your trade marks. One distinc- 
tive mark, well known in connection with your goods, 
may have great value. A dozen different marks will 


able; but they exist only by virtue of statute law, and each tend to destroy the character and value of the 
in the course of years they expire also. Buta trade other, and are a positive detriment. A trade mark has 


mark has no such limitation. 


The right it implies is| been neatly defined as “ the commercial signature” of 


not dependent on any statute, and has no term. Once | the manufacturer. Every body knows the value of a 
secured, it goes on with the business, like the poet’s| signature; but every body knows that if Jay Gould 


brook, forever. 

Aman starts a small concern, identifying his pro- | 
ducts by his own trade mark. His sons grow up and | 
are taken into partnership, while the business grows 
also, and the goods bearing the mark become more 
widely and favorably known. The style of the firm 
changes as well as in its personnel; it expands into a 
corporation or shrinks into a single individual, but the 
trade mark associated with the business and its pro- 
duct still belongs to the concern, and as long as the 
good character of the product is maintained, has acon- 
stantly increasing value. This is the history of many 
a reputable British house, like the great hosiery con- 
cern of Morley. 

Many modern trade marks are adopted simply to at- 
tract trade by their own popular character. Such popu- 
larity is often most ephemeral, and the mark, having 
served its momentary purpose, is dropped for the next 
sensation. Technically, these are trade marks, while 
practically the part they perform is less to mark the 
merchandise as of a particular make than to attract 
customers by the sentiment they evoke. The persons 
who use them will not be guided by the maxims of 
trade mark law in adopting them. Tothose, however, 
who propose to adopt trade marks for permanent use 
in a business which they hope may long continue and 
outlast the ordinary business life of an individual, I 
suggest : 

1. Let your trade mark have individuality ; whether 
it be some pictorial symbol affecting the eye only, or a 
newly coined word, or some term used arbitrarily and 
fancifully, let it have a distinct character of its own. 
The world of fanciful words and designs is boundless. 





There is never any need of intruding on the ground 
some other has selected ; and you should select for your | 
trade mark something as far as possible unlike any-| 
thing used by others on the same class of merchandise. 


had a new signature for every day in the month, his 
checks would not pass very freely. Such signatures 
would authenticate nothing. The caseis the same with 
the multitudinous trade marks fashionable in some 
branches of industry. Perhaps the conditions of trade 
make it necessary to constantly vary the brands of soap 
and cigars, as fashions in bonnets change, but the pru- 
dent manufacturer should see to it that each new label 
bears his distinctive trade mark in addition to the tran- 
sient brand with which he captivates his customers. If 
the housewife finds quality guaranteed by the familiar 
trade mark, she will not object to the fascinating title 
that charms her cook and laundress. 

These are some of the considerations which any one 
selecting a trade mark for permanent use, and intend- 
ing to maintain a high character in the business it is to 
represent, should keep in mind.—7rade Mark Record. 


— +o +o 
The Satellite of Neptune. 
M. Tisserand has presented a report to the Paris 


Academy of Sciences concerning some remarkable ob- | 


servations of the satellite of the planet Neptune, which 
was discovered in 1847. The angle which the plane of 
the orbit of this satellite made at that date with the 
ecliptic was about 30°, but this angle has now increased 
by at least 6°. The satellite moves round its princi- 
pal in an opposite direction to that usually followed 
by other satellites, so that a question might be raised 
whether in the course of time this variation in the in- 
elination of the plane of its orbit might not end in its 
movement around its principal becomingnormal. M. 
Tisserand showed that this variation of inclination 
was due to the oblate or flattened condition of Nep- 
tune at its poles, and that it will complete its limit 
within a period of 500 years, at the end of which time 








Electrical Dangers in New York. 
An electric conduit at Maiden Lane and Nassau 
Street, a little after midnight recently, exploded with 
a report that shook the ground for a considerable dis- 
tance. The iron cap of the manhole which covers the 
conduit was turned over and a huge volume of flame 
shot upward. As the iron cap weighs 200 pounds, the 
force of the explosion was sufficieut to have caused much 
loss of life, remarks the New York 7ribune, had the 
accident occurred in the busy part of the day. Not 
much damage was done to the buildings in the sur- 
rounding neighborhood, a few dislodged paving stones 
and a cracked window comprising the sum total of the 
mischief. The only trace of the accident to be seen 
the next day was the new cap which had been laid 
down in the early morning. Henry J. Smith, of the 
Edison Electric Illuminating Company, to whom the 
conduit belonged, was seen by a 7'ribwne reporter, and 
expressed the opinion that the accident had been 
caused by the formation of an arc in the conduit box, 
The spark thus created communicated with the ac- 
cumulations of gas in the manhole and brought about 
the explosion. The company had not yet made an ex- 
amination of the conduit, but was satisfied that the 
explosion had happened in the way described. 
President Lynch, of the United States Illuminating 
Company, said: “This is only another instance of 
the danger of running electric cabies under the 
ground. The whole point of the difficulty lies in a 
nutshell. Whenever the electric insulator, from any 
cause, becomes impaired, the current must form a con- 
nection with the ground, and a spark is generated. If 
this should happen in any receptacle where gas, more 
or less mixed with air, has accumulated, and where 
such gas is within a narrow cowpass, such as a man- 
hole, an explosion must follow. The business man or 
other pedestrian walking unsuspectingly over a con 
duit can never be sure that it will not explode and 
blow him to pieces.” 
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Details for Working Chioride Paper. 


The demonstration of chloride paper which I had the 
honor of giving at a recent meeting of the Society of 
Amateur Photographers of this city bas elicited much 
favorable interest, and I have been requested to give 
the details of my method of working for the benefit of 
all. They are briefly as follows: 

Exposure.—This is most easily done with magnesium 
ribbon held in a clip. A negative of good printing 
qualities requires but a quarter to half an inch burned 
ata distance of one foot from the negative. 

Developer.—\. Make a solution of protosulphate of 
iron to test sixty by hydrometer, and acidify with 
acetic acid. 

2. A solution of oxalate of potash to test forty by hy- 
drometer, acidified with oxalic or acetic acid. 

To develop, pour one ounce of | into six ounces of 2 

Have ready a solution of acetic acid, about one 
drachm in twenty or thirty ounces of water. 

Affer the exposure has been made, pour a few ounces 
of acetic acid solution into the developing tray, place 
the paper in it, and allow it to soak until quite limp, 
then pour off the acid and flow the developer over the 
paper evenly and quickly. If the exposure has been 

















it will again be as it was in 1847, 


liberal, the positive will instantly appear, brilliant be- 
yond comparison, all on the surface, not sunken in ef. 
fect, and of a beautiful blue-black tone—a thing of 
rare artistic merit. The instant that sufficient detail is 
gained, the developer must be poured off, and, without: 
washing, the acetic acid solution is flowed over the 
print. Let it soak in this a minute. Repeat twice, 
and, after a good rinsing, place in hypo. for twenty 
minutes. Avoid handling as much as possible until! 
fixed. When it is necessary to handle the print, take 
it by the extreme edge. 

fariations of Tone.—It will be noticed that I used 
no bromide in the developer. The bright blue-black 
tone, which is so much admired, is gotten by exposing 
at a short distance from the light, and using no bro- 
wide. 

By increasing the exposure and distance, a gray tone 
is gotten with slow development. 

By giving plenty of exposure at various distances 
from the light, and using a large amount of bromide of 
potash, brown, olive, and sepia tones are gained. 

A glace finish may easily be obtained by squeegeeing 
the washed print on a polished plate of bard rubber. 
The print gains in depth and detail by the operation, 
as it gives great transparency to the whites. Still the 
flat finish.is preferred by the majority. Although the 
chloride paper prints very quickly, it can he worked in 
abundant light. At the demonstration I only turned 
the nearest gas jets down, leaving two burning at the 
end of the room, and worked bya light which was 
hastily constructed, being, in fact, a cylinder of post 
paper anda candle. Yet the paper showed not the 
slightest trace of fog. 

If these simple directions are followed, no one can 
have the least difficulty in producing exquisite results, 
as the chloride paper works with remarkable ease and 
certaintv.—Hdrrard W. Newcomb, in Photo. Timesand 
American Photographer, 
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MLLE. SCHULTZE, DOCTOR OF MEDICINE OF THE 
FACULTY OF PARIS. 

“* Mademoiselle, you are beautiful, you are young, you 
are well informed, you are courageous, you have every 
thing in your favor. Although I do not 
ideas which you advocate, I render 
justice to the talent with which you 
have defended them.” 

Prof. Charcot spoke thus at the 
reception of Mile. Caroline Schultze 
to the grade of Doctor of Medicine, 
and we who were present were of 








f the learned professor 
Nothing could 


the opinion « 
of the Salpetriere. 
be more charming, by contrast, 
than the sight of this beautiful 
young woman with black eyes and 
a brilliant complexion, who, wear- 
ing the black robe of the candidates 
and surrounded by her bearded col 
leagues, argued before a jury com- 
posed of men eminent in science, 
but rather less dignified than usual 
in spite of the pomp and display of 
red robes and robes laced with gold 

Ordinarily, in the case of common 
mortals, students, the members of 
the jury are content to question 
the candidate on the subject treat- 
ed, which is always a question of Fig. 
mediciné or the object of personal 
medical work ; and finally, the discussion finished, and 
accowmpanied by the traditional congratulatory dis- 
course, the future doctor is declared worthy or un- 
worthy to enter the corporation. This time it was an 
entirely different affair 

The candidate was a woman of 22 years, a person 
young and pretty, who not only discussed a medical | 
subject, but supported a theory which still divides the 
learned faculty into two camps 

The subject of Mile. Schultze’s thesis was ** The Fe- 
male Physician of the Nineteenth Century,” a subject 
which the candidate, it must be acknowledged, sup- 
ported in a brilliant manner, demonstrating perfectly 
that, in the near future, woman would have an im- 
portant place in the medical world, and that the female 
practitioners would take their stand with the male 


practitioners. ‘“‘The second half of the nineteenth 
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SIMPLE EXPERIMENTS IN PHYSICS. 


nY 


Color is a sensation due to the excitation of the retina 


GEO. M. HOPKINS. 
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the red rays were the least and the violet rays the most 


refrangible. 
The solar spectrum is always a delight to the eyes of 


by light waves having a certain rate of vibration. | every person having normal eyesight, and it is a sim- 


1—SIMPLE APPARATUS FOR PRODUCING THE SPECTRUM. 








share all the | Those having the highest rate capable of affecting the | ple matter to produce it by means of a prism. When 


a prism is not available, it may be 
produced in the manner illustrated 
by Figs. 1 and 2. This method is 
inexpensive, and yields a large 
spectrum. The materials required 
are a piece of mirror, five or six 
inches square, a dish of water, and 
a sheet of white paper or a white 
wall. The mirror is immersed in the 
water and arranged at an angle of 
about 60°; this angle, however, may 
be varied to suit the direction of 
the light. The incident beam re- 
ceived on the mirror is refracted on 
entering the water and dispersed. 
It is further dispersed on leaving 
the mirror, and still further upon 
emerging from the water. By caus- 
ing the reflected beam to strike 
obliquely upon the white paper or 
wal], the spectrum thus produced 
may be made to cover a large sur- 
face. 

Should the sun be too high or too 
low, the proper direction may be 
given to the incident beam by 





eye are perceived as violet, while those of the lowest | means of a second mirror held in the hand. The dia- 


rate are perceived as red. 
**Modern Chromatics,” the rate of the former is 757 | 


According to Ogden Rood’s 


| gram, Fig, 2, shows the direction of the rays. 


Some very interesting absorption experiments may 


billions of waves per second, that of the latter is 395| be made in connection with this simple apparatus. For 
billions of waves per second, and between these ex- | example, colored glass, or sheets of colored gelatine, may 
tremes are ranged waves of every possible rate, rep-| be placed in the reflected beam. If red be placed in 


Fig. 2.DIAGRAM OFSSPEC- 
TRUM APPARATUS. 





ors. When light waves 
of all periods are united 


solving white light into 


He made exhaustive ex- 
periments with prisms, 
first producing the gor- 


resenting as many col-{ the path of the beam, red light, with perhaps some yel- 
| low, will pass through, while the other colors will be 


absorbed, and will not, therefore, appear on the wall. 


there is no color—the | With the other colors the same phenomenon is observ- 
light is white. Newton/ed. Each colored glass or gelatine is transparent to its 
discovered a way of re-| own color, but opaque to other colors. 


In a similar manner a piece of red paper or ribbon 


its constituent colors. | placed in the red portion of the spectrum will reflect 


that color, but if placed in some other part of the spec- 


‘trum it will appear dark, the other colors being ab- 
| sorbed or quenched by the colored surface. 


It is seen 


century,” she said, ‘“‘has been marked by a general | geous array of colors known as the spectrum, then | by these experiments that when light passes through a 


movement of intellectual and professional emancipation | recombining the colored rays by means of another | colored glass or film, it is not all colored. 
All civilized. nations have formed their| prism producing white light. 
feminine contingent in the study and practice of medi-| ors of the spectrum were simple, é. e., they could not be | which the glass or filin is transparent. 
Everywhere women, who have fought in'!further decomposed, and he also demonstrated that'a small part of ali the light striking the colored glass 


for women 


cal sciences 


the advance guard for their intellectual 





and professional emancipation, have 
had difficulties of all kinds to over- 
come ; but everywhere, up to the pre- 


sent at least, they have been victori- 


» 


ous 

We have said that Mile. Schultze is 
22 years old. She was born at Varso- 
vie, Russia, belongs to a family of 
musicians, and at the age of 17 desired 
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to give herself up completely to scien- 
Finding herself under the 
Russian law which does not allow wo- 
men access to any school of medicine, 


tifie studies 


she went to Paris to pursue her medi- 
eal studies. Less than five years have 
been sufficient for her to finish her 
task well and obtain the diploma of 
*Doctor.” Armed with this title, she 
will establish herself in Paris (in her 
thesis she thanked France for the hos- 
pitality extended her and called it her 
adopted country), with the intention 
of devoting herseif exclusively to the 
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diseases of women and children. 

“You have been my pupil, and I 
appreciate, not only your instruction, 
but the rapidity and surety of your 
diagnoses.” Prof. Landouzy finished 
with these words. The assertion of 
the learned professor is a sure guaran- 
tee of the success of the young physi- 
eian.—L llustration. 


—- --— Oe. -———- 
The Ways of Lawyers. 


The Boston Journal relates a good 
story of a prominent legal firm in that 
city, which does a great deal of busi- 
ness for a rich mercantile concern. It 
lately rendered a bill which the senior 
partner of the mercantile establish 
ment (who was accustomed to liberal 
charges) thought was too high. He, 
therefore, took the bill to the law firm 
and asked the chief to look it over and 
see if it was all right. The account 
was subsequently returned with $10 
added for “advice as to the reason 
ableness of the bill.” 


MLLE. SCHULTZE, DOCTOR OF 
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It is simply 


He found that the col-|a matter of straining out every color except that to 


In reality only 


passes through it. In the above ex- 











MEDICINE OF THE FAGULTY OF PARIS. 





periment it is essential to avoid all 
jarring of the water, as ripples upon 
its surface defeat the experiment. If 
it is impossible to so place the dish 
as to avoid jarring, the ripples may be 
prevented by suspending a transparent 
plane giass horizontally, so that its 
under side will just make contact with 
the surface of the water. 
——_——_0oe——____- 
Experiments with Tempered Steel. 
B. Pensky, after experimenting with 
two steel rods 100 mm. in length, ob- 
served, says Industries, that they ex- 
hibited an increase in volume after 
they had been tempered by heating to 
redness and plunging in water. This 
he attributes to the fact that the ex- 
ternal layers solidify first, and conse- 
quently prevent, to a certain extent, 
the contraction of the interior mass 
during cooling. The length of the 
rods under these circumstances showed 
a variable behavior, inasmuch as one 
of the rods, 27 mm. thick, increased in 
length 0°083 mm.; while the other, 13°5 
mm. thick, decreased in length ,0:030 
mm. It would thus seem that a rod 
when tempered becomes [longer or 
shorter according as the proportion of 
surface to volume is either below or 
above a certain limit. Subsequent to 
the tempering, both rods became grad- 
ually shorter at the ordinary tempera- 
ture, the decrease in length amounting 
to 0°032 mm. and 0°021 mm. respective- 
ly. When they were now heated to 
120°, they underwent a further diwinu- 
tion intlength amounting to 0:015 mm. 
and 0°021 mm.; but further exposure 
to the same temperature produced no 
alteration in the length. On the other 
hand, by subjecting the rods to suc- 
cessively rising temperatures, continu- 
ed shortening was observed. Very 
hard steel disks suffered similiar de- 
crease in the length of their diameter. 
gradually at ordinary temperature. 
but more rapidly after being heated. 
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THE LEANDER McCORMICK OBSERVATORY OF THE 
UNIVERSITY OF VIRGINIA. 
BY H. ©. HOVEY. 

Jefferson’s last request was that no other memorial 
should be erected to his fame than a simple column, 
signifying his having been the author of the Declara- 
tion of Independence and the founder of the Virginia 
University. But he has still another memorial in 
Mount Jefferson, located on the grounds of the univer- 
sity, an eminence which he himself selected as a suita- 
ble site for an observatory. It is a beautiful elevation, 
850 feet higher than Charlottesville, and 1,350 feet above 
the level of the sea. Monticellois in full view, six miles 
distant, as well as many another spot known in history. 
The Blue Mountains are about twenty miles distant, 
and toward the south are visible the Peaks of Otter at 
the distance of fully eighty miles, while in every direc- 
tion may be traced the faint outlines of receding hills. 
Thus there is commanded a complete and wide horizon 
on every side. Geologically, Mount Jefferson is com- 
posed of rocks belonging to the Huronian age of the 
Archean era. 

The McCormick family, inventors of the well-known 
reaper, originated in Rockbridge County, Virginia. 
Leander, the younger of the three brothers bearing that 
name, residing in the city of Chicago, desired to do 
something to prove his affection for his native State ; 
therefore contracted with Alvan Clark & Sons, of Cain- 
bridge, Mass., for a mate to the splendid telescope they 
were then making for the National Observatory at 
Washington, D. C., with certain noted improvements, 
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firmly bolted together. The micrometer wires, and the 


pletely revised. Lunar occultations have been observ- 


reading circles, are lighted by small incandescent | ed, and the paths of numerous meteors noted. The 
lamps fed by an ordinary bichromate battery. An|nebula in Orion has received careful attention. The 


incandescent hand lamp is also used. 


No oil lamps are | conclusion reached is that its figure has remained un- 


used for any purpose in the observatory. The driving | changed from 1758 to the present time, although varia- 


clock is electrically connected with a Seth Thomas 
clock in the computing room. -The magnifying power 
depends on the eye-glasses used with the great object- 
ive. 


The highest power that can be usefully employed | 


is stated to be 2,500 diameters ; which, if applied to the | 


moon, would bring it to within 96 miles of the observer. 
‘** The space-penetrating power of the McCormick tele- 
scope, estimated by the ordinary rule, is 131. That is 
to say, the faintest star visible to the naked eye would 


tions have been and still are going on as to the bright- 
ness of its parts. Differences in this respect have been 
estimated in ‘‘ steps,” each being compared on the same 
night with brighter and fainter condensations. Esti 
mates have also been made of the relative brightness 
of the stars in the brighter portion of the nebula, in 
order to trace, if possible, any existing connection be 
tween them and the nebula. 

The director reports that 351 observations of miscel- 


still be visible through this telescope if the star were |laneous nebule have been made, resulting in a large 


removed to 181 times its present distance.” 


The dome is 45 feet in diameter, and weighs 25,000 /not hitherto detected. 
The | the motions of the so-called fixed stars is steadily in- 


pounds above the wheels on which it revolves. 


nuinber of sketches and in the discovery of 270 nebule 
He says: ‘Our knowledge of 


running gear consists of a live ring of wheels in sets of | creasing ; but astronomers have pravtically no know- 


three; the center ones of which support the dome, | ledge of the motions of the nebul.” 
They has undertaken to solve. 


while the two outer ones rest on circular tracks. 
are portions of exact cones, having their apexes at the 
center of the dome. Connected with each set of wheels 
are two guide wheels, one in front and one behind, 
which run between the tracks of the wall plate. These 
guide wheels are so adjusted as to keep the axis of the 
conical wheels at right angles to the track at that 
point. In this way sliding friction is changed to roll- 
ing friction. In the older forms of domes the effort 
was to make the live ring exactly cireular; and the 
wheels were kept in place by the aid of flanges, and the 
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This problem he 
These bodies are so faint and 
diffused as to make meridian observations possible of 
only a few of them ; and the positions of the remainder 
must be determined by comparison with neighboring 
stars. He has prepared a working list of all known 
nebule north of 30° south declination, and which 
are as bright as the 14th magnitude and condensed at 
the center. The filar micrometer is used in making 
comparisons of right ascension and declination, the 
wires being illuminated with red light regulated by a 
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switch located at the back of theobserving chair. This 
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THE OBSERVATORY BUILDING, UNIVERSITY OF VIRGINIA. 


and offered, on specified conditions, to present it to the 
Washington and Lee University, at Lexington, in the 
county where he had been born. As those conditions 
were not met, he next offered it to the University of 
Virginia, through Col. Venable, the professor of mathe- 
matics in the latter institution, who immediately took 
steps toward raising the necessary endowment. In an- 
swer to an appeal to the State legislature, that body 
passed resolutions recognizing the generosity of the 
donor and the importance of securing such a telescope, 
but did not deem it wise, in the condition of the State 
finances at that time (1878), to make the appropriation 
asked for. Gen. Johnston, now of the South Carolina 
Military Academy, at Charleston, then visited the 
alumni of the University, pursuant to an appeal made 
by the executive committee, and raised over $50,000, to 
secure the $3,000 salary of the astronomer in charge. 
Mr. Wm. H. Vanderbilt, of New York, added $25,000 as 
the beginning of a working fund. The university gave 
the ample grounds on the summit of Mount Jefferson, 
and also built the astronomer’s residence, at a cost of 
$8,000. Mr. MeCormick then gave the telescope, cost- 
ing $46,000, and the building in which it is housed, cost- 
ing $18,000 ; thus making a sum total, including the 
smaller buildings, ete., of $150,000. The observatory 
was completed in 1884. 

The great cost of refracting telescopes is due to the 
difficulty of obtaining masses of glass sufficiently uni- 
form in structure to secure accuracy of definition. The 
object glass, made by Alvan Clark & Sons, is 26 inches 
in clear dimensions and 33 feet in focal length. The 
inner surfaces of the lenses are made with slightly dif- 
ferent radii, inforder to avoid what is called “‘ an object- 
glass ghost,” which has been found an annoyance in 
the telescopes of the Washington and other great ob- 
servatories. The tube is of steel, in three sections 








connections between the sets of wheels were rigid. But 
atinospheric changes must necessarily change the shape 
of the dome, live ring, and tracks; the result being 
sliding friction. With the present arrangement each 
additional ton weight of the dome requires an addi- 
tional starting pressure of less than two pounds ; and 
with the gearing, about nine pounds pull on the rope 
will move the dome. Another important result is that 
the dome revolves more rapidly than any other of its 
size in the world. I timed Prof. Stone as he accom- 
plished a complete revolution of it in exactly one min- 
ute and eight seconds. 

The dome has three apertures, six feet wide, with 
closures six feet square between ; the center of each 
closure being the same altitude as the center of an 
aperture opposite. This arrangement permits a very 
rapid and thorough ventilation of the dome, so as to 
get the same temperature inside as outside. Warner 
& Swasey, of Cleveland, Ohio, makers of the dome, 
conceived the idea, for the first time worked out in this 
apparatus, and took out a patent for it while the work 
was being done. 

Attached to the circular building surmounted by the 
dome are computing rooms, containing the library, 
clocks, chronographs, seismographs for registering 
earthquakes, and various other apparatus. And in a 
smaller building near by are the transit and equa- 
torial. 

Three annual reports have been issued, showing 
what has been accomplished since the completion of 
the McCormick Observatory. From these we learn 
that numerous observations have been made of stellar 
pairs, nearly all of which are close and difficult, requir- 
ing 489 micrometrical measurements of angles and dis- 
tances. A few cometic observations have been made. 


peculiarly delicate and important work is still con 
tinued, and will have to be carried on for several years 
to come ; the results being published from time to time 
in various astronomical periodicals. The comparison 
stars needed for making the catalogue of nebul# in 
course of preparation are being observed by Dr. H. C, 
Wilson, at the Carleton Observatory, in Minnesota. 

The sole director, under whose superintendency the 
McCormick Observatory was built, and by whom it is 
now controlled, is Prof. Ormond Stone, who proved his 
enthusiasm by sharing almost daily in the manual 
labor necessary for the proper construction of the 
buildings required to house the great telescope and ite 
accompanying apparatus. Prof. Stone was born in 
Illinois, January 11, 1847, and received his astronomical 
education under Prof. Safford, at the Dearborn Ob- 
servatory, in Chicago. He became, in 1870, the assist- 
ant at the Naval Observatory, at Washington, D. C., 
where he remained till 1875, when he was made the 
director of the Cincinnati Observatory, from which he 
was called to his present duties in 1884. Heis also the 
vice-president of Section A (mathematics and astrono- 
my) of the American Association for the Advancement 
of Science, and will make the opening address before 
that section at the Cleveland meeting. 

Among the astronomers who have been trained for 
their work by Prof. Stone may be mentioned Prof. 
Wilson, of Carleton College; Prof. Upton, of Brown 
University ; Prof. Howe, of Denver; Mr. Egbert, of 
Madison, Wis.; Mr. A. S. Flint, of the Naval Observa- 
tory at Washington, D. C.; and Prof. Leavenworth, 
of Haverford College. His present assistant is Mr. 
Frank Muller, and N. M. Parrish is also assisting, with 
special reference to seismographie observations. This 


latter work has just been begun, in accordance with an 





The catalogue of stars for the 23° zone has been com- 





arrangement entered into by several observatories in 
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different parts of the country. Prof. Stone also edits | some of the city papers. This ratio of power to tonnage 
the Annals of Mathematics, one of the few mathemati-| far exceeds the power of any vessel of over 200 tons 
| that has yet been built for war purposes. 












cal journals published in this country. 


oS | The run was made, commencing at 9 A. M. January 
: THE ENGINES OF THE STEAMER CONNECTICUT. 11, each way over a course of 2.543 knots, laid off out- 
(Continued from first page.) side the Delaware Breakwater, marked by two buoys | 
in the single eylinder construction. The wheels are of placed by government officials, and the trial was made 

‘ the feathering type | under inspection by U. 8. naval officers. ; 
\ The engine is carried by two parallel keelsons made} The speed of 22-947 knots with wind and tide, and of 
v of steel. These io their turn rest on yellow pine keel- | 20°346 knots against wind and tide, was easily accom- 
; cons whieh rest upon the cross timber and are bolted to| plished ; the mean of the two runs being 21°646 knots 
the hull timber. ‘The surface condenser is carried on | per hour, or an excess of 1646 knots over the govern- 
; the after end of these steel keelsons. It contains 3,916 | ment stipulation, which makes the Vesuvius acceptable 








and 6,160 I. H. P., or 171 H. P. to a ton. Speed on 
trial, 18°18 knots per hour. 

A twin-screw naval steamer (English) ; length, 315 ft. . 
beam, 61 ft.; draught, 254 ft.; 7,645 tons, with 10,180 |. 
H. P., or 133 H. P. toaton, Speed, 17°21 knots per 
hour. 

A twin-screw naval steamer (English); length, 325 ft.. 
beam, 68 ft.; draught, 274¢ ft.; 9,690 tons, with 11,610 
I. H. P., or 12H. P. to aton. Speed, 16°52 knots per 
hour. 

The Italia, an armorclad ship, built by the Italian 
government, probably the largest war ship afloat - 
length, 400 ft. 6 in.; beam, 73% ft.; draught, 304¢ fr.. 
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brass tubes % inch in outside diameter. The distance | to the government on her first trial test, something we 
between the tube sheets is 16 feet, giving a condensing | think unheard of in American naval accomplishments. 
surface of 12,! A second condenser of| The after run of 90 wiles from the Breakwater to 
750 square feet is provided for use if necessary. The} Philadelphia was easily made under low steam at a 
erank pin, whose bearings are 18 inches in diameter and | speed of 16 knots per hour, about all that could be at- 
49 inches lorfg, is shrunk into place, as are also the | tained in the shallow waters of the Delaware without 
arms. Each of the shafts thus constituted | causing a drag wave. 
feet long, and has 23 and 25 inch| The speed attained by the Vesuvius has only been 
journals. The steam is generated in six boilers 12 feet | exceeded by the following small vessels : A twin-screw 
6 inches in diameter and 20 feet 1°¢ inches long, earry- | torpedo boat, built for the Italian government by Yar- 
They are of steel, with drilled ‘row & Co., with a displacement of only 100 tons ; length, 
rivet machine-riveted throughout. The/| 140 ft. ; beam, 14 ft.; with which a trial speed of 25 
engine will develop about 4,500 horse power, and may | knots was attained (the developed horse power not be- 
be driven 1,000 horse power higher. The steamer is/|ing given). The Courier, a French torpedo boat, built 
358 feet 6 inches in length over all, and 87 feet in width by Thornycroft, of about 150 tons displacement; length, 
over the guards. Its width of hall is 48 feet 2 inches, | 1471¢ ft.; beam, 144¢ ft.; draught, 5 ft.; which in a trial 
and its depth of hold 17 feet 3 inches. | trip developed 1,550 I. H. P., or 10 horse power to aton 
: The engines were designed by Mr. George B. Mallory, ‘of displacement; attained a speed of 26 knots per hour. 
of New York, and were constructed by the William | And also a small torpedo boat for the Dutch govern- 
Cramp & Sons Co., of Philadelphia, Pa. The steamer| ment, for which a speed of 27 knots per hour is 
wood, and was built by Robert Palmer & Co. at | claimed. 
Noank, Conn The relative horse power per ton of displacement 
CREE ieee ob -- eee plays so important a part in the performance of all ves- 
TRIAL TRIP OF THE VESUVIUS. sels propelled by steam that we give the proportions in 


}0 square feet. 


erank 


is 33 6 inches 


ing 120 lb. pressure. 


holes, and 


is of 
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having a displacement of 13,480 tons; has developed 
18,000 horse power, with the extraordinary speed of 
17°8 knots per hour. Considering that the ratio shows 
but 1°33 I. H. P. to a ton of displacement, this is an 
extraordinary speed for an armored cruiser. 

Although none of the new unarmored cruisers has 
developed a speed equal to that of most of the vessels 
mentioned in the above list, it is expected that most of 
the cruisers, both armored and unarmored, that are as 
yet uncompleted will attain speeds that will compare 
favorably with the European standard. The Vesuvius 
has taken a long step forward, and marks a well de- 
fined line between the slow coaches of the old navy 
and the long hoped for high speed vessel of the new 
regime. That our American engineers are capable of 
rising to the emergency of the case has been pretty 
satisfactorily demonstrated; and that our marine archi- 
tects have succeeded, with so little experiment and so 
few failures, in producing a vessel that can compare 
favorably with such veteran builders of high speed 
vessels and torpedo boats as the Yarrows and the 
Thornycrofts is a matter of congratulation. 

dinemtlhhithstvaliees edhe s ss 
IN a paper lately read before the Academy of Sciences, 











The new dynamite gun cruiser Vesuvius, built by | a number of war vessels of exceptional speed, as far as | 
Wm. Cramp & Sons, Philadelphia, was put toa trial| known: The Wattignies, a French cruiser of 1,273 | 
test on January 11, off the Delaware Breakwater, | tons displacement, having engines of 4,000 I. H. P., or 
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THE DYNAMITE CRUISER VESUVIUS. 


and she proved herself fully equal to the government 32 H. P. per ton. Just finished. Speed not yet 
requirement, developing a speed exceeding that of any | tested. 


war vessel of or above her size in the world. A twin-screw naval steamer (English); length, 220 ft.: | 
The Vesuvius is 252 ft. long, 26% ft. beam, 9 ft. | beam, 34 ft.: draught, 15 ft.; 1,560 tons and 3,115 I. H. | 
725 tons. She has afour-| P., or 1:99 H. P. per ton displacement. Speed on trial, | 

eylinder triple-expansion engine, and developed 4,295 I. | 16°91 knots per hour. 
H.P. on her trial trip, or nearly 6 horse power to a ton | A twin-screw naval steamer (English) ; length, 300 ft. ; 
of displacement, and not 17 H. P. per ton, as stated by | beam, 46 ft.; draught, 194¢ ft.; 3,584 tons displacement | 


draught, with displacement of 









Paris, on various methods of treating rabies, by M. 
Odo Bujwid, he said that, since his visit to M. Pas 
teur’s establishment in 1886, he had been treating 







persons bitten by dogs, either mad or suspected of 
being mad, in his laboratory at Warsaw. At first he 
followed the simple processes of inoculation of M. 
Pasteur, and of M. Frisch, of Vienna, with some 
failures in both cases. But during the last sixteen 
months he has adhered exclusively to the intensive or 
severe treatment, which has been applied to 37 
patients without a single fatality. 
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RECENTLY PATENTED INVENTIONS. 
Railroad Appliances. 

Car CouPpLine.—Edward P. Eastwick, 
Jr., New York City. This coupler is of the class having 
knuckle connecting links, and provides means whereby 
the strain on the drawhead caused by a buffing blow is 
made mach less than usual, from the special cunstrac- 
tion of the knuckles and drawhead, and whereby the 
locking pin may be readily raised from the side of the 
car. 

Car TrucK CONNECTION. — Aaron 
Twyman, Pallman, [il. This invention provides for 
attaching a car body toa trifck by parallel or jointed 
bars around the pivotal center of motion of the truck, 
leaving an Open space at the center of or within the 
attachment which may be utilized for the convenient 
placing of a motor or grip, or other purpose, the king 
bolt and center plates being dispensed with. 


Car Door.—Henry Alsop, Chicago, 
ul. This door is intended for stock and general freight 
cars, etc., and is formed with a bridge-like section or 
portion loosely or pivotally connected at its lower edge 
with the car, so that, when released, this section will be 
free to turn outward to and upon a platform or chute, 
forming a bridge for the passage of stock into or out of 
the car, or over which to rol] hand trucks. 


RAIbwAY CarR.— Gerald P. Warren, 
San Antonio, Texas, In this car the ends or vestibule 
portions are constructed with their outer sides in mov- 
able sections, and bullet proof, with port holes, the ar- 
rangement being such that these portions can be quickly 
closed to make a fortified chamber wherein passengers 
will be protected against train robbers. 


BELL CoRD ATTACHMENT.—George A. 
La Fever, Selkirk, N. Y. It consists in a carriage 
mounted on a guiding bar supported in a horizontal 
position in the car above the bell cord, and provided 
with a device for clamping the cord and severing it in 
case of an unusual movement of the cord, preventing 
it from being drawn rapidly through the car and en- 
dangering passengers, 

Hor AIR GENERATOR. —Emmet M. 
Crandall and Thomas H, Turner, St. Joseph, Mo. It is 
especially adapted for locomotives, to furnish hot air 
for heating the cars of a train, the generator being fitted 
m the smoke arch, and consisting of a ring-shaped 
hollow casing perforated by short pipes for the passage 
of heat and smoke, while the casing has an outwardly 
opening funnel for the entrance of air, and a pipe con- 
nected with the cars of the train. 





Engineering. 


Minin@ Dritut. — John P. Paynter, 
Pomona, Kansas. A frame carrying an engine is 
mounted to travel on a track, the engine operating a 
transverse cutter shaft, witha drill of novel construction, 
especially adapted for undercutting coal in small 
seams, cheapening the cost of mining, and relieving the 
miner from his most difficult work. 


VacuuM En@InE.—John R. Cameron, 
Pittsburg, Pa. This invention covers a novel construc- 
tion, whereby a given body of air is rarefied by heat and 
allowed to escape as it expands, while the remaining 
body of air is then suddenly cooled to create a partial 
vacuum, the device giving eontinuous automatic action, 
affording means for operating a piston within a cylinder, 





Mechanical, 


LATHE. — Joseph K. Koons, Mont- 
gomery, Pa. This lathe is made with movable supports 
for the centers or work holders, whereby the work in 
the operation of the lathe will be moved as it is rotated 
toward and from the tool, making a convenient means 
for turning ovals and oval shafting, or for turning 
bodies having elliptical cross sections. 


DRILLING AND CENTERING TooL.— 
John E. Ketchem, Morriliton, Ark. This is a tool in 
tended especially for watchmakers’ use, and has a 
spring by which a steady feed pressure may be exerted 
on either the center marker or the drill, either of which 
may be conveniently applied to the machine, and the 
pressure can be regulated and adjusted to properly feed 
the tool in working in different materials. 


Saw MIL. FeED.—Alois Lang, Atlanta, 
Ga. This construction has a combination of disks 
secured edgewise to each other and upon shafts driven 
from the saw shaft wheel, a shifting lever engaging a 
wheel sliding upon a shaft, while there isa lever having 
a cam-shaped pivoted end for moving the wheel to and 
from the disks, with other novel features, designed to 
overcome certain objections in this class of mechanism. 





Miscellaneous, 


Cutting Hatr.—Mareus Klein, 
Chicago, Il. This invention relates to an apparatus 
combining a comb and a pair of sci $0 ted 
and arranged together as to be adjusted for scissors of 
different sizes, and also for regulating the length of the 
hair cut. 


ORNAMENTAL Box.—Mendel Baskaw, 
New York City. Itis composed of united panels form- 
ing the side and end walls of the box, each being made 
of slotted tubes holding an inner plate, an outer glass 
plate, and an interposed ornament, the panels being 
secured to a bottom, making a cheap box with the 
ornamentation fully protected. 


Music Boxses.—Gustave J. Jaccard, 
New York City, This invention relates to mechanism 
for stopping and starting and governing music boxes, 
and consists principally of a duplex stop acting upon 
the countershuft, so that there will be less strain and 
less wear upon the vertical shafts which carry the stop 
arms, 

Om FrEp For Lamps. — Christian 
Sieghold, Salinas, Cal. The lamp is provided with a 
valve in its bottom, connected with a float contained.by 
the body of the lamp and a pipe leading from the valve 
opening to an oil reservoir, making a simple and ef- 
fectual device for uniformly supplying lamps with oil. 








Scientific American. 


CARPET STRETCHER AND TACKER.— 
Austin F. Lamb, Stockbridge, Vt. It has a stationary 
bar and a sliding bar with forked and serrated end, a 
pivoted frame on the end of the sliding bar, a bar ad- 
justably secured in the frame, and a tacker carried on 
the end of the latter bar, whereby carpets may be easily 
stretched and fastened down. 


Om Tank.—John C. Dilworth, Pitts- 
burg, Pa. This invention relates to metallic oil tanks 
used by dealers, provided with a pump, and an opening 
through which waste oil is passed back into the oil 
chamber, and provides a strainer cup therefor, with 
filtering material, and a strainer pocket, with which it 
will be impossible for even the finest particles of dirt 
to enter the oil, while the strainer can be easily cleaned. 


ALBUM CLAsP. — Louis B. Prahar, 
Brooklyn, N. ¥Y. A spring paw! is held within a pocket, 
which has a button extending outward, a plate being 
adapted to slide within the pocket, and having ratchet 
teeth engaging the pawl, with a stop for the plate, 
making a clasp designed to be ornamental as well as 
useful, 


CHEWING Gum LocKET.—Christopher 
W. Robertson, Somerville, Tenn. This is a locket 
having hinged sections and anti-corrosive linings, for 
holding, with safety and convenience, chewing gum, 
confections, or medicines, etc. 


ToBAcco PIPE AND CANE. — George 
H. Coursen, Baltimore, Md. This invention provides 
a pipe that will be of the usual shape, either ornamental 
or plain, but forming the upper portion of a walking 
cane, from which it is detachable, the bow! constituting 
the handle of the cane and the stem a portion of the 
stick. 

Tospacco Pipre.—George F. Colquitt, 
Purcell, Indian Ter. This invention consists of a pipe 
provided with a storage chamber having an opening 
leading into the bow], and with a valve for closing said 
opening, the design being to prevent the nicotine and 
other unhealthy substances from entering the smoker's 
system, 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JANUARY NUMBER,.—(No. 39.) 


TABLE OF CONTENTS. 

1, Elegant plate, in colors, showing perspective view 
of a one story Southern house, costing two thou- 
sand two hundred dollars, Floor plans, etc. 

2. Plate, in colors, showing a block of economic brick 
dwellings. Floor plans, elevations, with details, 
etc. 

The Washington Building, New York City. 
page engraving. 

Design for the new post office and revenue office, 
Sacramento, Cal. 

The new government building at Binghamton, N. Y. 

Plans and elevations for a two thousand five hun- 
dred dollar cottage. 

. The Tacoma Building, Chicago. Half page en- 

craving. 

8. A seaside summer house, Cost, about five thou- 
sand dollars. Plans and perspective. 

Church of St. Paul, Luton. Half page engraving. 

A dwelling near Newark, N. J., recently erected at 
a cost of about five thousand five hundred dollars. 
Plans and perspective. 

. View of the main entrance to Melrose Park, near 

New York. 

. A house for five thousand five hundred dollars, 
lately erected at Flatbush, Long Island. Plans 
and perspective. 

A residence recently erected at East Orange, N. J., 
at a cost of five thousand four hundred dollars. 
Perspective and floor plans. 

. A Queen Anne cottage at Flatbush, Long Island. 
Cost, eight thousand dollars. Plans and perspec- 
tive. 

. A cottage lately built at Flatbush, near Brooklyn, 
N.Y. Cost, six thousand dollars. Floor plans 
and perspective. 

Design for an English cottage. 

Construction of mills. Section of mill showing 
construction of two floors and roof. 

Engravings and plans of some economical houses, 
ranging in cost from three hundred to one thou- 
sand dollars. 

Miscellaneous Contents: Construction and finish 
of house floes.—Iron roofs.—Restricting heights. 
—Traction over different pavements. — Dry rot 
in timber. — The ancient cataract of the Hud- 
son.— Wall plastering.— Mineral wool as a fill- 
ing.—A new form of drain pipe, with sketch.— 
Natural gas lighting.—Lane patent door hanger.— 
Automatic temperature regulators, illostrawd — 
The Prindle metallic wire packed unions, illas- 
trated.—Architectnral wood turning, illustrated,— 
Filling the hollow spaces in walls and floors of 
buildings.—Terra cotta iumber. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
2% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine oF ARCHITEC- 
turk, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Laresst CrncuLaTION 
of ang Architectural publication in the world. Sold by 
all newsdealers. 
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Screw machines, milling machines, and drill preases. 
E. EB. Garvin & Co., 139-143 Center St., New York. 

New Patent for Sale—Inventor wishes to sell patent 
on improvement in safety catches for elevator. Apply 
W. Muller, No. 203, Lafayette St., Newark, N. J. 

All books, app., etc., cheap. Schoo! of Electricity, N.Y. 


Belting.—A good lot of second hand belting for sale 
cheap. Samue! Roberts, 3) Pearl st., New York. 

Wanted—Single stand steam hammer, new or second 
hand, 400 to 600 pounds. Give maker’s name and price. 
P. O. box 324, Chicagy, Lil. 

Patent Salesman Wanted—A big opportunity on an 
invention of rare merit in the hardware line. Established. 
Best of reasons for selling. Address James A. Wilmot, 
Saco, Maine. 

Dies, moulds, patterns, models, engraving, etc., to 
order. Chas, A. Bailey, designer, Middletown, Conn. 

Air compressor for sale cheap. Also steel tanks, iron 
rail, cars, etc. Address The Buffalo Wood Vuicanizing 
Co., Buffalo, N. Y. 

Pratt & Letchworth, Buffalo, N. Y., 
solicit correspondence relative to manufacturing spec- 
ialties requiring malleable gray iron, brass, or steel cast- 
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ll. 

Link Belting and Wheels, Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Il. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 

No, 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co., Norwich, Conn. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
amooth. The D. Frisbie Co., 112 Liberty St.. New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 2. 

Rotary veneer basket and fruit package machinery. 
I, E. Merritt Co., Lockport, N. Y. 

Double boring machines. Double spindle shaping 
machines. Rolilstone Machine Co., Fitchburg, Mass. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. Y. 

§2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application 
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HINTS TO CORRESPONDENTS. 

Names and Address must qocompeny all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Enquiries not answered in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by ietter 
or in this department, each must take his turn. 


Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 


Scientific American Su iement referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 

price, 
imerale sent for examination should be distinctly 
marked or labeled 


(192) T. K., New South Wales, asks in- 
formation for grinding and setting a hollow ground 
razor. A, Razors that have been in use until the edge is 
rounded by strapping can be brought to a flat bevel on 
the edge by placing them on a perfectly flat hone or 
other fine-grained stone, with a little thin oil, as lard oil 
or fine machine oil, letting the back always rest upon 
the stone, and with smal! circular motions of the hand 
without pressure grinding down the bevel until the stone 
marks meet on both sides ina thin feather edge. The 
regular razor hone as imported through yonr cutlery 














trade from England is the best. The finest washed flour | 


emery laid on a flat piece of wood with glue and pressed 
down with a flat piece of iron or plate glass, or a strip 
of flour of emery paper glued to a strip of wood and 
pressed upon a flat iron or piece of glass, will answer the 
purpose. In using the emery stick always draw the 
razor backward from the cutting edge to prevent catch- 
ing and hacking the edge against any uneven particles 
ofemery. Fora strap use a strip of fine, even calf 
skin, glued toa piece of wood, on which rub a little 
paste made of oxide of iron (rouge) mixed with olive 
oil. Draw backward and keep the heel or back of the 
razor in contact, so as not to round the edge. Oxide of 
tin or putty powder mixed with oil also makes a good 
razor strap paste. The skin of a horse's tail is very 
highly recommended for razor straps. 

(198) G. P. asks how chimney stacks 
(factory, etc.) are built so as to gradually taper toward 
the top (and how everything is kept plamb). Also how 
the gradual lessening of the bricks ismanaged. A. The 
insides of nearly ali tall chimneys are parallel and verti- 
cal. They are carried up by plumb bob and long plumb 
line for correction in the usual way of mason’s practice. 
The outside batter is carried up in detail by a plamb bob 
set for the angle, which is verified by actual measure- 
ment of the diameter every section of a few feet. The 
batter is brought in by cutting a brick on each second, 
third, or fourth outside course, the joints usually al- 
lowing for considerable drawing in of the batter for 
several courses. The same practice is also used for 





thinning the wall, with rule measurement for regu- 
lating the thickness all around. The boss mason or 
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architect usually furnishes the compatation (or batter 
diameters by sections. If there is any doubt as to the 
vertica) lines of the chimney during the progress of the 
work, a plumb line is let down the center and measores 
taken at top and bottom in each direction of its sides. 


(194) E. D. F. writes: Can you give 
instructions through your valuable paper for paint- 
ing photographic pictures on convex glass,alsv on plane 
glass? Also, how can the original photo, be preserved? 
A. Soak the picturee in water and attach with starch 
paste to a concave glass such as can be bought at the 
art stores. Afterthey are dry, rub down with pumice 
stone until nearly transparent, bold against the light, 
and paint them. Soak with castor o)l when they are 
dry; pour off excess of, oi] and place a second glass 
against the back, and bind edges securely with paper 
or cloth, using gum tragacantb. Or you may. flow 
dammar varnish on the glass, and after soaking the pic- 
ture stick it to the glass while the varnish is stil) tacky- 
When all is perfectly dry the paper can be almost com- 
pletely rubbed off with a wet finger, leaving the picture. 
Paint, and flow a second time with dammar varnish. In 
both cases attach the picture to the convex surface, 
Practice on flat glass with valueless pictures first, The 
original photograph is destroyed. 

3. J. C. is referred to latter process, in 
answer to his query. 


(195) J. W. asks (1) the difference be- 
tween the working of a high pressure and low pressure 
engine, A. The main difference between a high pres- 
sure and alow pressure engine is that the latter works 
with a partial vacuum on the preceding side of the pis- 
ton, made by condensing the steam and thus adding 
about 13 pounds to its effective work for every square 
inch of the cylinder area. We recommend you to read 
the “ Practical Steam Engineer's Guide,” by Edwards, 
$2.50, which we can mail forthe price. It contains s 
full description of all kinds of steam engines. 2. The 
largest engine in the United States, A. The largest 
single cylinder engine is near Bethlehem, Pa., at the 
Lehigh zine mines, used for pumping. 


(196) G. C. H.—We have no further in- 
formation in regard to clover hullers than that con 
tained in articles quoted, Prof. Sweet, of Cornell, now 
in Syracuse, N. Y., designed the straight line engine 
It takes its name from its outward appearance. Auto- 
matic engines are so called becanse the ordinary gov 
ernor valve is dispensed with, and the governor so ar 
ranged as to act directly upon the motion of theslide 
valves. The slide valve moves upon a flat surface, 
while a rocking valve (Corliss and similar) makes « 
partial revolution in a cylindrical steam chamber 
The variation in prices of engines mostly corresponds 
with peculiarities and complexity in construction, aleo 
in finish. Some engines of the same size cylinders vary 
verymuch in the weight and value of the material, 
Your 1% inch belt at 200 feet per minute represents 3 
horse power, 

(197) B. F. C. asks: How is a piano 
case polished or finished or smoothed before it is put 
together, or rather how is it prepared to varnish? Is it 
not done with emery belts or belts of some kind? A. 
The polish finishing of piano cases requires experience 
The cases are first smoothed with a 





to assure success, 
planing machine or hand planes, and then are scraped 
and smoothly sandpapered, They are then stained, and 
a “ filler’’—a rosewood paste for instance—iz carefully 
rubbed in, to completely fill the pores of the wood, A 
rubbing coat of varnish is then applied, this coat really 
being four or five coats applied four or five days apart, 
When thoroughly dry this robbing coat is rubbed down 











perfectly smooth with ground pumice and felt rubbers 
|}and water. Then a flowing or finishing coat of varnieh 
is skillfully applied, and when dry it is fine-rubbed and 
rottenstoned, using water and the palms of the hands 
| in this operation,which removes all scratches and Jeaves 
la bright polish, which is completely finished by rat 
| bing off with oil. In finer classes of work a “scraping” 
| coat is applied after the filler is rubbed into the pores, 
| ane when dry this scraping coat (which is really four 
or five coats of varnish applied four or five days apart) 
is carefully scraped off by steel plate scrapers, a deli- 
| cate operation, then the rubbing coat above named is 
| applied, and later the flowing coat and oj] finish, The 
| original smoothing is not done by emery belts, but by 
machine or hand smoothing planes, scraping and sand- 
papering. It requires about three months’ time to polish 
a piano case, and the work should be intrusted to skil 
ful, experienced hands. . 


(198) J. S. asks: 1. Will you describe 
the method usually employed of manufacturing plaster 
of Paris? A. It is made by grinding and heating gypsum. 
2, Can it be made in any other way than by burning 
gypsum? A. It is made by no other method, 3. What 
books describe “* burning lime’ or “ burning alum,” or 
making plaster of Paris? A. Spons’ Encyclopedia, which 
we can supply for 75 cents in parts, contains treatises 
on plaster of Paris and hime, The burning of alum is 
described in the United States Pharmacopeia, which you 
can coneult in any drag store. 


(199) W. A. 8. writes: lamin want of 
an electro magnet which will lift, say 4 pounds, a dit- 
| tance of about 5g inch, Cau you give me any informa- 
| tion as to where I can get a description of such a magnet, 
giving the dimensious of the different parte’ I would 
| also like to know if a Leclanche battery of two cells 
would operate such a magnet in good shape. A. Your 
battery is rather weak. The larger the magnet core for 
the same number of ampere turns, the more powerful 
will your magnet be. A % bar of iron wound with No. 
18 wire until Linch to 14 inch thick should give good 
results, 

(200) J. W. K. asks for a cement to 
fasten rubber to iron. A. Soak pulverized sheilac in ten 
times its bulk of strong aqua ammonia for three weeks, 
when it will become a transparent mass, Spread upon 
both surfaces to be cemented, and press together and al- 
low to dry. First clean the iron by immersion in hydro 
chloric acid 1 part, water 4 parta, for two or three hours, 
and wash free from acid in hot water. 


(201) M. E. S. asks: 1. Will the fluctu- 


ating motion of a windmill answer well to drive the 
eight light dynamo of Surriamenr, No. 6007 A. It 











will not. 2. What sized storage battery will be require 
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to operate the eight 16 candle power lights for six hours 
when there is no wind to drive dynamo, or how much 
battery per light per hour? A. Twenty-five cells 
will be required for fifty volt lamps. 3. How much 
wastage to storage battery when not in use, charged and 
uncharged? A. It should be kept charged, when there 
will not be mach joss, If uncharged, it deteriorates 


(202) G. W. C. asks whether there isany 


Scientific 


troleam,” $4.50, and Lange's “Coal Tar and Ammonia,” 
$12. 

(206) J. L. 8S. asks how to succeed in 
casting smal! iron door bells. I have trouble in get- 
ting the right ring by) the ordinary casting process 
and common metal. A. For small bells of cast iron it 
is necessary to have a very fluid iron that will run sharp 
on the edges and also be solid. This may be done by 
asing good charcoal iron with fine-grained scrap for the 





lust power in belting as per sketch over the ordinary 
friction, or if there is any power gained by so belting. 
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cupola. When ready to tap, place in the ladle one 
ounce of tin that has been granu- 
lated by melting and pouring in 


3wmdia water or through a sieve, for a tap 
' 
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A. As you have failed to note particularly in regard to 
distances between the centers of transmission, we must 
assume several conditions to satisfy a general answer. 
If the central pulleys and shaft do no work, or are 
only means of transfer, there is nothing gained by their 
use for distances of less than 40 feet between extreme 
points or shafts. There is a little friction from the 
bending of the belts, the journals, and also a slight loss 
of eontact on the extreme driving and receiving pulleys. 

he sag of the belt made by dispensing with the trans- 
fer pulleys enables a more perfect economy by increased 
belt lap with decreased tension, for lap and tension are 
equivalent factors in this problem. Within reasonable 
limits, the more lap, the less tension is a maxim, and 
the sag of a moderately long belt is the best means of 
regulating the tension to the required work. For long 
distances, say 80 to 100 feet, the intermediate or transfer 
palleys become in most cases a necessity, although long 
belts ranning upon idiers are admissible, and are part 
of the regular scheme in wire rope transmission where 
the weight and momentam of the rope gives it uni- 
formity of motion. The only objection to the use of 
very long belts arises from their elasticity and vibra- 
tion. In many kinds of machines the work or motion 
sets ap a synchronons vibration in the belt that becomes 
destructive. In such cases a very light idler may ob- 
viate the difficulty. We can only say in answer to your 
direct question, that in no case is there a gain in power 
over the absolute power of the driving pulley. The 
only gain is in a raving of otherwise lost power by 
steadiness of transmission in long distances. 


(208) A. T. S. writes: In several of our 
railway office cara, observation room end windows are 
glazed with double giase in order to keep out the cold | 
while running. A «pace of \4 inch is left between the 
outer and inner giass,and both panes set as tight as pos- 





OUTSIDE OF CAR 


of 50 pounds of iron. This may be 
varied a little to suit the require- 
ments of tone or temper. By plac- 
ing the finely disintegrated tin in 
the ladle, it becomes thoroughly 
mixed in drawing the iron upon it. 
The required tone of the bells de- 
pends upon the thickness and shape 
of the patterns, and is necessarily a matter of trial. 
Alaminam is also much used for making cast iron flow 
freely and solid. Address the Cowles Electric Co., 
Lockport, N. Y., who will send you their circular on 
this subject. If you find that the ring is not sharp 
enough, try a harder grade iron, say No.3 or 4 pig. 
With the harder iron the bells will be brittle. 


(207) A. B. asks information in regard 
to the utilization of tin scrap. A. Scrap tin is used in 
New York and vicinity by chemical manufacturers, who 
separate the tin and iron by chemica) processes. The 
solution of tin is made into tin salts used in dyeing,and 
the iron scrap, if large enongh, is rolled into tag iron, or 
made into rouge or the red oxide of iron, used 
for polishing or paint. The ecrap tin is also used 
with pig or scrap iron in an ordinary cupola for casting 
sash weights or other iron articles not required to be 
cut with tools, as itishard. Scrap tin is of very little 
value, and will hardly pay for its own transportation 
any considerable distance. 


(208) 8. T. C. asks how to keep boilers 
from rusting that are kept for reserve, only fired once 
or twice a year, three or four days at atime. A. You 
may keep them empty, provided you can withdraw the 
water perfectly, leaving openings above and below so 
that they shall be perfectly dried. Otherwise leave 
them full of water that has been boiled. A little caustic 
soda or potash may be added with advantage. 


(209) Paul writes: 1. I contemplate 
lighting my residence with incandescert lamps, using 
storage batteries to supply the current. I have a dy- 
namo whose capacity is said to ve 70 volts and 15 
amperes. The batteries are said to be 100 ampere 
hours and 2 volts each. I use a gas engine in my barn 
to cut up feed, etc., and have more power than I need. 
I want to burn about 20 lamps of 16 
candle power during the whole day, 
say 10 hours. I have been told that 
if I use the storage batteries as 
regulators, charging them at one 
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number of batteries will suffice. If 
that is the case, how many batteries 
of the above capacity will be neces- 
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sible to prevent dust between them, bat now, as cold 
weather seta in, the inside of the outer pane sweata, ob- 
structing the view. Do you know of any way to keep 
the space between the two glasses dry and clean? A. 
As the haif inch space contains an objectionable amount 
of moietare when condensed by cold, we suggest, as 
the less air between the classes, the less moisture will 
be condensed upon the onter giaes,that the glasses be set 
with only a one-eighth inch space between them, and 
that the inside glass be set in a hinged frame to aliow of 
opening and wiping moisture from the outside glass. 
Another method, requiring more care, is to make an 
opening ander the present air space and insert a sheet 
iron box (narrow and the length of the space), witha 
lid or door to close the espace air tight. When the 
weather induces frost or condensation on the glass, put 
quicklime in the box. Its affinity for water will make 
the inclosed air dry enough to;prevent condensation dur- 
ing any ordinary inepection trip. The old lime can be 
dehydrated in an iron pipe or pan in any common fire; 
one or two quarts of lime should be sufficient for an ob- 
servation window. Chioride of calcium is used for the 
eame purpose in some northern countries. 


(204) J. 8. writes: I made a motor like | 
one described in March No. dated 17, and it runs to per- | 
fection; have five large batteries 12 inches square, 30 
one-half inch carbon pencils, and porouscup with zinc 
im it, that’is, each has that amount, bat find it pretty 


it need to light the lamps as stated 
above, and how many if lighted di- 
rect from the dynamo? A. Your 
dynamo will supply 1,050 watts, 
enough for about 350 candle power 
or about 20 incandescent lamps. A 
storage battery is sometimes used as an auxiliary to a 
dynamo. It is then placed in a shunt directly across 
from lead to lead between the dynamo and lamps. 
Then any surplus of current charges it, and if there 
a deficiency, it is supposed to be made up by 
the battery giving a current. It will take about 11% 
H. P. (electrical) to light the lamps (or 4¥ H. P.) The 
practical power required will, for the dynamo, be not 
far from 2 H. P., and for the storage batteries twenty- 
five percent more. 2. Is there a rule for determining 
the namber of watts per candle power for incandescent 
and arc lamps? A. Allow from 3 to 4 watts to the 
candle power. 3. What would be the most economical 
voltage for lamps of 16 candle power lighted by storage 
batteries? A. For storage battery work, lamps of low 
voltage are required; in general terms, the lower the 
better. Thus for every 2 volts a cell is required, so 
that for 50 volt lamps 25 cells would be needed. The 
economy refers to the number of cells required, not to 
running expense, except as regards deterioration of 
battery plates from too rapid discharge. 


(210) J. H. B. writes: There is a pro- 
cess, known to some sign painters on glass, of making a 
letter upon glass with half of the letter gold and the 
balancesilver. A. Size one-half of the letter and gild 
it, then size the remaining portion, if necessary sizing 
part of the gold leaf, and apply silver leaf. 


(211) C. G. W. writes: Will you please 





expensive to keep running, so now I want to make an 
eight light dynamo and run it by a windmi!! and charge 


give description and how to use Nippoldt’s telephone 


a storage battery to run motor, and also light my dwell- | bridge, made by Hartmann & Braun, Bockenheim- 


ing at «sme time. I would like to know how many | Frankfart a. M., which 


storage batteries [am to get. There will be only four 
lighte ased most of the time,once in a while six or eight 
lights. A. Three or four storage battery standard cells 
would ran your motor. To charge the battery it must 
be connected in series. For celle address some of our 
advertisers in elecirical supplies. To run lamps you 
Will need more battery, as you wil! require cells equal in 
namber to one half the voltage of the lamp. Thus for 
a tingle fifty-volt lamp you would need twenty-five cella. 


(205) F. M. E. writes: I wish you would 
give a list of the prodacts of petroleum compared with 
products of coal tar, as it seems difficult to get the in- 
forfnation any other way. A. The products of coal tar 
are 60 Dumeroces that any account of them woald filla 
book. The products of petroleam are much less inter- 
esting, falling largely into the olefine and paraf- 
fine series. The benzole and allied series given in seach 
quantity by coal tar are wonderfally prolificin their 
substitntion prodacts. We recommend Crewe's “ Pe- 
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of gal ter, re- 
| sistance coils and bridge? Or give through ScrenTiric 
AMERICAN name of book which tells how to use this 
instrument. A.We would suggest Practical Electricity, 
| by W.E. Ayrton. This gives many methods of bridge 
work, though it does not mention the particular bridge 
| you speak of. We can send it free by mail for $2.50. 


| (12) P. P. S. writes: What combina- 
| tion of cheimcals will produce fire without an explosion 
| by applying water? A. Metallic sodinm, potassium, 
| and phosphide of calcium ignite when water is applied 
| to them. All these must be handled with great care, 
as they are dangerons, 


(218) J. J. W. writes: 1. How much 
water in pounds at 60° Fah. must be taken to saturate 
100 cubic feet dry air at 160° Fah.. and have no water 
left? A. 1°82 pounds: it will increase the volame of 
the air to about 137 cubic feet, 2. What will be the 
temperatare of the saturated air formed from hot dry 
air at 160° and water at 60°? A. About 195° Fah. 3, 














American. 


Will the resultant saturated air be heavier or lighter 
than the dry air at 160°? A. It will be heavier, owing 
to the reduction in temperature. At the same tempera- 
ture, wet air is lighter than dry air. 


(214) F. C. T. asks (1) for a preparation 
that will take the place of oil for tapping cast iron and 
wrought iron, A. Use strong soap water. 2, Also the 
names of some good mechanical books. A. We recom- 
mend Spon's ** Mechanic's Own Book,” $2.50; “ Engi- 
neer’s and Mechanic's Pocket Book,” by Haswell, $4; 
“507 Mechanical Movements,” $1.00, which we can 
mail at above prices. 


(215) E. E. S. asks: How can I bleach 
bromo-gelatine negatives to have them remain per- 
manently white? A. Soak plate in water 15 minutes, 
then immerse in a solution of bichioride of mercury, 
strength 20 grains to the ounce, for five or ten min- 
utes, 
(216) A. J. D. asks how the so-called 
ivory type on glass is made? A. See full directions in 
No. 8, vol, 52, page 120, of the ScrENTIFIC AMERICAN. 


(217) H. E. B. asks: 1. If a force of 
ten pounds is necessary to slide a piece of steel off 
another piece of steel, both pieces being unmagnetized, 
how moch greater force will it take if the pieces of 
steel are magnetized, and unlike poles placed upon one 
another, or in other words, how much does magnetism 
increase the coefficient of friction? Of course your 
answer will have to be largely in the nature of a guess, as 
it will depend largely upon the quality of steel, strength 
of current, ete. A. The moving block of steel would 
weigh about 50 Ib., and might easily develop 100 Ib. re- 
sistance to sliding. It would be very largely affected 
by the condition of the surfaces as well as by the mag- 
netic force. 2. How much water would waste from a 
boiler in an hour, if a hole % of an inch was drilled in 
the boiler below the water line, with a steam pressure 
of 100 lb.? Also, how mach would waste from a hole , 
ofaninch? A. The streams will emerge with a velocity 
of 95 feet per second. Multiplying this by the area 
gives as the quantity per second 0°29165 cubic inch and 
1°16660 cubic inch, or per hour 1,050 and 4,200 cubic 
inches respectively. 3. Ina neighboring city are several 
small water motors run by the water from the city 
water works, The motors are ran by the simple im- 
pact of water against the outside of the wheel. About 
what per cent of the jpower of the water is utilized by 
the motors? A. They should utilize from 50 to 75 per 
cent. 4. Supposing that instead of the wheel running 
by the direct action of a jet of water, the wheel was 
made hollow, and from arms radiating from the wheel 
jets of water were made to discharge at right angles to 
the arms, all in one direction, and causing the wheel to 
run by reaction. Would not the wheel develop just as 
much power as the present style of motors described in 
my third question? A. Such motors are on the 
principle of Barker's mill, and have been made to give 
very good results in practice. 5. Does the turbine 
water wheel run by action or reaction? A. Reaction. 
6. What are screw plates? Can they be used to cut 
threads on bolts, the same as dies? A. A ecrew plate 
is practically a collection of dies. They are used for 
the identical purposes as dies, generally on the lighter 
classes of work. 


(218) B. writes: Will you inform me 
how to make jelly from non-gelatinous fruita, such as 
lemons? A. Two cupfuls of sugar, one of lemon juice, 
one quart boiling water, one cupfal cold water, one box 
gelatine. Soak the gelatine in the cold water for two 
hours. Pour the boiling water on it, add the sugar and 
lemon juice, strain, mould, and harden. Other receipts 
are given in the cook books for various fruits. 


(219) A. F. G. asks: What part of a 
boiler, when steam is up, sustains the greater pressure? 
My friend maintains the part containing the steam is 
under the greater strain, while I hold to the opinion 
that there is as much strain on the bottom as there is 
upon the top. A. All parts of a boiler are under the 





| same strain from the pressure of the steam alone. The 


lower part has a slight additional strain, due to the hy- 
drostatic pressure or weight of the water. This may 
amount to from 1 to2 pounds per square inch in ordi- 
nary cylinder boilers. 


(220) H. A. 8. asks how the horizontal 
pressure exercised by a current in midstream is ascer- 
tained, for example: When a 24’ x 10 surface is pre- 
sented to astream}(say the Hudson) in its center, and at 
right angles to its course, what is the horizontal pres- 
sure, by a two knot stream, on the 240 square feet thus 
presented to the current? A. The formula for the resist- 
ance of plane surfaces at right angles to the flow of 
water is the weight of water per cubic foot multiplied 
by the surface of resistance in square feet, and this pro- 
dact maltiplied by the square of the velocity of the 
stream in feet per second, and the last product divided 
by twice gravity, or twice the velocity that a body 
attains at the end of one second in falling without resist- 
ance, as in your case: 


625 x 240 x 32? 
— = 2,387 Ib. pressure, or nearly 10 Ib. 


433 
per square foot. For tables and formula illustrating 
the motions of bodies in finids and resistance of 
planes under various angles, see Haswell’s “‘ Mechanic's 
and Engineer's Pocket Book,”’ which we can furnish to 
you for $4. 

(221) L. H. L. writes: 1. Please give 
full directions for making a stereotype, using form of 
printer's type in chase as the intaglio, and using the 
paste described in query No. 5, Screwtiric AMERICAN, 
December 15, 1888, for matrix. A. The paste is thinly 
spread on successive layers of tissne paper, enough to 
make mould of snfficient substance, the compound 
sheets thus formed being kept level by flat metal plates; 
these sheets are of a substance to admit readily beating 
them into the surface of the type with a brush, al- 
thongh they are likewise forced in by a press. Then 
the form with the sheet upon it is placed upon a steam 
table till the water is al! drawn off, and the sheet, then 
readily removed from the type, constitutes a perfect 
mould to cast from. 2. Would papier mache be prefer- 
able to the above paste? If so, how can I make it, or 
where can I get it? A. Papier mache will not do for 
the purpose; it is not sufficiently fine and strong. 4. 
Will old type metal do for stereotype? A. Yer. 4, 
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Give formula of cement used in forming letter shec:. 
note heads, etc., into tablets, A. Glue is made jn:. 
very thin solution, after ten minutes’ soaking in co\y 
water, For every fifty pounds of dry glue nine pounds 
of glycerine are added to the mixture, It is colored 
with cochineal or with aniline dissolved ip alcoho), 


(222) W. L. P. writes: 1. Can a smal) 
wire be heated to a red heat between points in a battery 
circuit? A. Yes. 2. What is best battery to use, ang 
how many cells? A. Use two cells of Grenet or simple 
plunge battery. 3. What is the best metal for wire» 
A. Use No. 30 to 35 platinum wire, 


(223) P. E. M. asks. 1. What kind of 
metal contracts the most by cold and expands the mos: 
by heat? A, Of common metals, solid at ordinary tem. 
peratures, zinc. 2. How many cells of the Law battery 
will it take to run up strong the motors that you 
described in Surriement, No. 641? A. The Law 
battery will not answer. Use ten to fifteen cells of a 
simple plange battery. 3. Has a nut lock been invented 
that will prevent the nuts from coming off by the 
vibration of the train on the track, and leave the fish 
plates loose and the track loose? A. Yes; there are 
many patents on them. 


(224) A. A. (Transvaal, South Africa) 
asks the value of crocodile, giraffe, hippopotamus, and 
sea cow skins, saying they have plenty of them in tha: 
locality. A. These skins only come to this country in 
very small lots or singly, so it would not be possible to 
name standard market valne, Alligator skins, the pro- 
duct of our Southern coast, which we suppose quite 
similar to those of the crocodile, bring from 50 cents to 
$1 apiece, as taken off. Small giraffe skins from 
young animals are much of the nature of deer skins, 
and would probably command about same price per 
pound if in good condition. The hippopotamus would 
have no appreciable value for any regular use. There 
is a little leather made from skins of sea lions, for use 
in buffing wheels, but the skin is difficult to tan, and 
its value very uncertain, dependent upon size and con. 
dition. You should write to some of our hide dealers, 
stating number, size, and weight of skins you can 
supply. 

(225) W. F. H. writes: Will you kindly 
let me know what mixtare you would nee to make 5 gals. 
of electropoion fluid fora carbon battery? A. Mix] 
gal. oil of vitriol and 3 gals. water carefully, and allow 
to cool. Ina separate vessel dissolve 6 Ib. bichromate 
of potash in 2 gals. boiling water. Mix both solutions 
carefully while the latter is still hot. This will make a 
little over 5 gals. 


(226) Turner asks : What is electricity, 
or how is electricity produced in a Grove battery’ A. 
Neither of these queries admits of an answer. Human 
knowledge has not gone far enough to solve the enigma. 
Tn a Grove battery chemical energy disappears, and its 
equivalent of electric energy is prodaced. 


(227) G. M. G. writes: Will you let me 
know the mixture used for making mercury adhere to 
glass and metals? A. Place a piece of tin foil ona 
smooth surface, pour mercury over it, slide a piece of 
glase with ite advancing edge just under the surface, 
then press and place on edge to drain. The same 
process will answer for smooth steel; most other metals 
will be attacked and injured by the mercury. Above 
all, do not let it touch gold jewelry, etc., as it will at 
once amalgamate with the gold and make it very 
brittle. 


(228) I. R. B. writes: Will you please 
give me a receipt for a good stove polish in the form of 
a powder? A. Use good quality plumbago, applied 
with a stiff brush. 


(229) J. W. H. asks: What is the 
simplest method to remove tobacco stains from fine 
blue kersey cloth, so that it will not injure the cloth, 
yet remove the stains permanently? A. Try lemon 
juice; oxalic acid followed by ammonia; weak muriatic 
acid followed ty ammonia. Follow by sponging with 
soap and water. 


(230) M. K. asks if there is any differ- 
ence between Baume’s hydrometer and that of Twad- 
dell? If so, what is the difference, and how to calculate 
it? For example, suppose Baume’s hydrometer 
showed 4°, what would that represent on Twaddell's? 
A. You will find the sperific gravity scale of the 
Baume scale in works on chemistry. You can com- 
pute a Twaddell scale by multiplying the scale number 
by 5, add 1,000, and divide by 1,000. Thus: 1° = 1,005; 
2° =1,010; 3° = 1,015; 4° = 1,020; 5° = 1,025; which is 
within a fraction of 4° Baume = 1,027. 


(231) F. E. asks: In a cannon of 6 inch 
bore, powder produces a pressure of, say, 30,000 Ib. pet 
square inch; what is the bursting strain the tube is sub- 
jected to at each point around the circumference. and 
by what rule is it calculated? If the cannon be made of 
material having an elastic limit in tensile strength of, 
say, 60,000 Ib. per square inch, how thick must the walls 
of the tube be to stand this preseure of 30,000 |b. per 
square inch? The bore of cannon taken as 6 inches 
2. The borsting strain around one lineal inch of the 
circumference of the bore is equal to 30,000 Ib. x by 
the diameter = 190.000 Ib. This product divided by 
60,000 Ib. tensile strain = 3 inches of metal, and this 
multiplied by 7 asa factor of safety makes 21 inches of 
metal, to which add the diameter of the bore, making 
the breech end of the gun 27 inches in diameter. 


(282) H. R. K. asks for some article 
to use on leather belting to prevent slipping. Re- 
sin is not good,as it cakes and ruins a belt in * 
short time. Also, would like to have you name & good 
work on practical engineering, engines and boilers, «- 
clusively. A. Usea piece of beeswax rubbed on the 
inside of the belt or on the pulleys as a temporar) 
remedy in cases of emergency, though with proper siz 
belts and pulleys, properly put in, there should not 0r- 
dinarily be any slipping. Wé recommend you the 
“Practical Steam Engineer's Guide,” by Edwards. 
$2.50. 

(283) E. C. asks: Can you tell me the 
best preparation for cleaning copper boilers on outsi* 
80 as to remove all tarnish? A. An excellent pre 
paration, and the one most in use, is a solution 0! 
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oxalic acid in 6 parts water. It is a powerful 

and reqaires care in its use. Slightly wet a 

with the solation and rub the boiler. Wash clean with 
hot water. 

(234) C. F. P. writes: I am about to 
erect a tobacco sweat house, 15 by 16, which must be 
completely steam tight. Can you tell me how many 
one-inch steam pipes it would require to heat this room, 
15 by 16, 7 feet high, to a uniform heat of 90° day and 
night? I also need a moisture of 95°, which must be 
absolutely there day and night; would you recommend 
the heating by hot water or steam circulation? Is there 
any steam tight paper manufactured, which will stand 
moistate and heat any length of time? What will it 
cost me to get @ hygrometer? A. You will require 75 
feet of 1 inch pipe for your sweat room. If you have 
steam upon the premises, it is recommended. If not, 
» smal! greenhouse hot water stove is recommended, A 

,lvanized water evaporator can be hung on the heating 
pes for moisture. For ascertaining the amount of 
moistare In the room, we recommend a Mason hygro- 
meter as the most reliable means, cost $2.50to $3. They 
can be purchased throagh the optical trade. There is 
no paper lining that woald stand the moisture and heat, 
unless thoroughly saturated with coai tar, which would 
impart a disagreeable odor to the tobacco, Many sweat 
rooms in New York are only lined with matched ceiling 
boards that have been well oiled with linseed oil and 
then painted with mineral paint (no lead). Some are 
only oiled. 

(235) C. B. asks: I would like to know 
if the dynamo described in No. 600 could be made in 
half size by using exactly half the dimensions every- 
Also if there would be any difference in the 
wire? A. To make a dynamo of one-half the capacity 
of the one referred to, reduce every dimension twenty- 
five per cent. If you make it one-half size linear 
measurement, the machine will have approximately 
one-fourth the power. 


(236) H. M. C. writes: Please give defi- 
nition and value of following terms: 1. Electro-motive 
forcey A. The force directly producing an electric 
current. What it is, is anknown. 2. Ohm? A. The 
resistance offered to a current of electricity by a con- 
ductor through which a unit of electromotive force 
(one volt) will produce a current of one ampere. A 
cylindrical column of mercury one meter long and 
one millimeter in diameter has a resistance of 12247 
ohms. 3. Megohm? A. One million ohms. 4. Micro- 
farad? A. One millionth of a farad. A conden- 
ser of one microfarad capacity, charged at a potential 
of one volt, will contain one microcoulombd of electri- 
city, enough to mantain a current of one ampere for 
rosheos Second, 5, Volt? A. The anit of electromotive 
force. A gravity battery gives about 107 volt. 6. 
Ampere? A. The current produced by one volt through 
a resistance of one ohm. 7. Series? A, One succeeding 
the other. 8. Parallel? A. One by the side of the 
other, so as to be in action simultaneously. 9. Mul- 
tiple? A. Several at once, 10, Multiple arc? A. 
Severul voltaic arcs arranged in parallel between two 
conductors. This is the proper meaning, but it is ap- 
plied to incandescent lamps, and means several disposed 
in parallel as jast described. 11. Ampere hour? A. A 
current of one ampere maintained for one hour, 12. 
Compound wound? A. In a dynamo, having separately 
arranged windings on the electro-magnets. 


(237) F. W. asks if men and women 
have been scalped and have recovered from it? A. 
Yes; there have been such cases, thuagh they have oc- 
curred but rarely. One of the veterans in our office 
wll remembers having seen, when a boy, an entirely re- 
covered and healthy man who had been a subject of an 
Indian sealping knife. Possibly such survival has been 
due in some instances to the fact that the Indians, in 
hurriedly performing the work, removed only a por- 
tion and not the whole of the scalp. An instance was 
also reported, some years since, of an operative in an 
Eastern factory being scalped, from her hair having 
caught in the machinery, and of her recovery from the 
effects of the accident, 


(238) H. L. W. asks (1) for a process of 
making soft water for the purpose of manufacturing 
liquid blueing with oxalic acid, without distilling. A. 
If the lime is present as bicarbonate, it can be precipi- 
tated by boiling. If it is present as sulphate, it should 

t cause you much tronble. 2. How to make a cheap 

ectrophorus powerful enough to ignite gas or gasoline, 
\. Cast a cake of resin six inches in diameter and one 
inch thick, Provide for it a wooden box lined with tin 
Atin disk four inches in diameter is provided 
with a central glass handle. To exciteit, stroke the 
resin with a cat-skin, put the disk upon it as nearly cen- 
tral as possible, touch the disk with the finger, and 
then remove the finger. The disk, lifted by the glass 
handle, brought near a gas fixtare, will give a spark. 

— ————eEEEE— 
Euquiries to be Answered, 

The following enquiries have been sent in by some of 
our subscribers, and doubtless others of our readers 
will take pleasure in answering them, The aumber of 
the enquiry should head the reply. 


(239) W. H. M. asks: Please describe 
the method of firing red hot shot. We know it has 
been done, bat it seems impossible to gain any personal 
information. 


(240) F. C. L. asks: Can you inform 
me about how deep the water is in Niagara river, from 
one to two handred feet back of the great falls? Is the 
rock in river bottom here comparatively level? Also 
state the rapidity of current at this point. Does the 
city of Buffalo offer $100,000 premiam to the party 
furnishing the most feasible scheme to utilize the 
power of the falls? 


(241) H. C. W. asks whether it is easier 
for a fireman to keep steam on an 80 h. p. boiler to ran 
450 b. p. engine (14 x 20, 160 revolutions) or a 75h. p, 
engine doing the same amount of work as the 50h. p. 
engine, it requiring 80 1b. of steam to run the 50h. p. 
engine, and do the work. We fire with the refuse from 
rotary veneer machines and poplar bark, and sawdust 
from a heading saw. We find it pretty hard work to 
Seep 80 Ib, of steam on our 80h, p. bofler to run 50 bh, 


where. 


f 
foil. 








Prientific 


p. engine. Would we find it any better to put in a 
larger engine? Would we find it any more work to 
keep steam? 





Replies to Enquiries, 


The following replies relate to enquiries recently pub- 
lished in Scientiric AMERICAN, and to the numbers 
therein given : 


(35) Circular Saw, Connections, etc., for 
same.—Your saw, 36 inches, should travel 1,000 revolu- 
tions per minute. You cannot obtain this speed with- 
out using a belt or multiple gearing. Better use a belt. 
If you have a fly wheel 5 feet in diameter on your en- 
gine shaft, you will need a pulley 1 foot in diameter on 
your saw arbor, providing your engiue travels 200 revo- 
lutions per minate, which it should, with a boiler pres- 
sure of 150 pounds. It would then indicate 27°6 horse 
power if the stroke is 8 inches. This arrangement will 
allow of your cutting 5,000 feet of lumber per day, if 
your boiler is of sufficient size. But Ido not think it 
is. Your description is too meager to permit of an esti- 
mate being made of its power. You should give num- 
ber and size of tubes and size of fire box.—S. H. Prart, 
M. E. 


(56) I. 8.—With the velocity of the air 
in the pipe at 14 miles per hour, with pressure of 100 Ib. 
leas the friction and other losses, we compute that 
you may realize 8,000 horse power, and for 200 Ib. pres- 
sure nearly double, or say 15,000 horse power. 


(58) W. H. C.—White porcelain clay or 
kaolin is a silicate of alumina, known by its soft, 
greasy feel and absorbent nature when touched to the 
tongue. Address L. A. Solomon & Bro., 216 Peari 
Street, New York, importers of clays, for prices. 

(59) F. H. G.—For coal, the grate 
should be 24 inches from the boiler; and for the sma)! 
power you intend to use, you may make) the grate sur- 
face only 3 ft. wide, if the grates are4ft. long. This 
can be done by false sides upon the grate, of fire brick; 
or an independent wall from the ash pit on each side. 


(60) H. B.—For computing the indi- 
cated horse power of an engine: Multiply the area of 
the cylinder (D* x 0°7854) by the mean engine pressure, 
taken from tables, for mean pressure due to cut-off, 
und this product by the travel of the piston in feet per 
minute, and divide by 33,000, The mean engine pressure 
for 4 cut-off = 0°637 of boiler pressure; for % cut-off 
= 0°766; for 4 cut-off =0°86. Forc ing the dist 
of the weight on the safety valve lever: Multiply the 
area of the safety valve (D* x 0°7854) by the required 
pressure for blowing off. Divide this product by the 
weight of the ball. Multiply the quotient by the 
length of the fulcrum in inches and decimals; the pro- 
duct will be the distance in inches and decimals from 
the fulcrum to the center of the ball. Thus for a 3 in. 
safety valve, 100 |b. pressure, 60 Ib, ball, fulcrum 2 in.: 
# in. =9 in. x 07854 = 7°06 x 100 Ib. = 706 Ib., and 
706+60 = 11°76 X 2 in. = 23°52 in., 2344 in. from the ful- 
crum to the center of ball. 


(73) 1. Resistance of accumulator and 
lamp. —Watts = 250 per unit of time, Amperes X volts 
number of watts. 2. Resistance of lamp, 183°3 
ohms. 3. The resistance of carbon is about 6-10 as 
much at a white heat as cold. 4. You cannot unless 
you allow one or more of the arc lamps to go out, 
without reducing greatly their brightness. 5. The 
batteries should be connected in series with the lights. 
—C. A.C. 


(74) E. A. B.—Bromide Prints.—See 
ScrznTIFIC AMERICAN SUPPLEMENT, No. 330, practical 
hints ou the making of bromide and gelatine prints. 


(75) L. M. C.-—For your thermostatic 
bar, cuta strip of sheet iron and a strip of sheet zinc 
l inch wide and long enongh to reach across the in- 
cubator box. Rivet or solder the ends together, and 
wind twine tightly around for the whole length to hold 
the pieces close together, or if convenient, the strips 
can be soldered together. Fasten one end to the inside 
of the incubator. The other end will swing with the 
variation in temperature, to regulate a damper or the 
heatin any way that you may devise. 


(77) Recovery of Silver from Waste. — 
The waste papers are thoroughly washed in water and 
this added to any first washings of silver prints. So- 
dium chloride (salt) is added till precipitation is com- 
plete, decant the solution, wash the precipitate with 
water, and again decant. The remaining precipitate is 
dried and then ready to reduce to metallic state, The 
silver chloride is mixed with about an equal portion of 
a mixture of sodium and potassium carbonates and 
fused ina clay crucible. A few minutes after fusion 
pour the contents of the crucible into some clay dish 
and allow to cool, when the silver batton is easily se- 
parated from the mass. The cotton filters should be 
burned and the ashes treated with nitric acid. Dilute 
and precipitate with salt and proceed as above.—E. W., 
Jr. 


(77) Recovering Silver Waste.—1. Burn 
the material, and treat ashes with nitric acid and water, 
50 per cent solution. Then filter and evaporate, leav- 
ing silver nitrate. 2. Know of no method for repro- 
ducing negatives directly. You may make a positive 
on glass first, and then copy another negative from it. 
—C. A.C. 

(78) Red gas flame.—Suspend in the 
flame a fine wire ganze basket containing strontium 
nitrate.--C. A.C. 

(82) Raising a weight.—The power re- 
quired would be the same in each case,—C, A, C. 

(88) Who invented the telephone ?—The 
telephone was invented by Philip Reis in 1961, Bell's 
patent is dated 1876.—C. A. C. 

(84) Lapidaries’ wheels. —The wheel used 
by lapidaries is a flat copper disk, charged on the edge 
with emery, or a stee! disk charged with dia- 





mond dust, It is used in the same manner as a circular 
saw.—C. A. C. 


(86) M. C. H.—Matches.—Clear white 





pine is used for matches, We can mail an excellent 


American, 


work on the fabrication of matches by Dussauce, for 
$8, its price.—Address Paul Pryibil, 468 West 40th St., 
New York, for splitting machines. 

(87) F. 8S. W.—Hot Water Heating Ap- 
paratus.—The hydrogen which you ignited at the air 


cock is not explosive ; it requires to be mixed with a 
proper proportion of air to become so. There may be 
a possibility of vegetable matter in the water of your 
hot water apparatus disengaging a smal! portion of 
gas, which may accumulate in a radiator. In steam 
boilers, the flow of steam carries any gases of decom- 
position with it, and also all air that might make an ex- 
plosive mixtare. 


(90) T. G. A.—Granite ware is glazed 
with porcelain enamel in the same manner as other 
kinds of enamel ware. The difference being in glazing 
both inside and outside, and in the color and quality of 
the glaze. Any colors can be utilized that are available 
for chinaware. See ScrentTiric AMERICAN SUPPLE- 
MENT, Nos. 248, 314, enamels and enameling. 


(91) W. H. B.—Wire Netting for Drying. 
—Nothing that you can put on the wire netting in the 
frames will resist disintegration by the glue. Regal- 
vanizing is the only remedy. 

(94) 2. Battery for Heating Wires.—l 
think you will find the Grenet or simple bichromate of 
potash’battery the best for heating wires, One cell,with 
a zinc plate 244 in. X 13¢ in. between two carbon plates 
of the same size, heats 4 in. of No. 30 platinum wire to 
a white heat in two or three seconds, For greater 
length of platinum wire, connect more cells in series, 
With greater battery power, you can probably obtain 
white heat in a second. The battery fluid soon becomes 
exhausted with this work.—L. B. 


(94) Telephone call bell.—1. The bell 
would be rung over the wire by the magneto call bell, 
but the resistance of the wire is too great to operate 
by a battery. 2. You do not mention the length of 
wire to be heated.—C, A. C. 


(95) Movements of the ocean.—Two. 
The tidal movement caused by the attractions of the 
sun and moon, and the ocean currents, as the Gulf 
stream, caused by the rotation of the earth and the un- 
equal heating of the waters at the equator and the 
poles.—C, A. C. 

(96) Horse power of waterfall.—1. Over 
the 2 foot fall, 1°527 H. P. 2, Over the 50 foot fall, 
3°04 H. P.—C. A. C. 

(97) Leather belt.—Always turn the 
grain or hair side of the belt to the pulley.—C, A. C. 

2” Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
Screntiric American office, Munn & Co,, 361 Broad- 
way, New York, 


Brake apparatus, electric train, A. 1. AmbDier.. ... 
Brick drier and kiln, combined, M. A. T 


BR cntcn scccscscucces césoves: eocknaqe as 306,682 
Brick machine, J. J. Brewis .............660066 ove ss C1 
Brick machine, W. Weeber.................0sceeeses 806,765 
Bridges, automatic gate for swing, H. Marcheter. 96,7 
Buckle, L. L. Combey. ........ 00.6 ccececssevencencees 386,742 
Buckle guard, G. M. Hubbard..................005 . 306,004 


Buffing machines, belt tightener for, J. G. Blount 896,732 


Burner, See Oil burner. Petroleum burner 

Bustle, V. H. Buschmann......... «6 ccessenccee ane AR8,025 
Button fastener, G. H. Vox... 61... 06 -ceescnee vee BOATS 
Button or stad, H. F. Hambruch .............00.+++ 306.03 
Cabinet, merchandise, 8. C. Adler. ..........6....665 SVS USD 
Cable system, traction, M. F. Bradley.............. 396,509 
Cable, wire, H. Leschen. ..........s.00cseerceccees see SO6,088 
Calendar, EB. 8. May. .......0.cccececceennes ccccnens -» 6,70 


hi 


Camera. See Phot 
Can forming and soldering machine, Leavitt & 





Re 396, 
Can forming and soldering machine, BE. Norton... 396.7% 
Came, W. BR. Carpemeeisecccccccccccccccccsscccccccece 
Came anlll, C. MaGROS......cccccsccccrscvecccccscccccces 38) RSL 
Car epupting, BE. BeRiOP. .ccse+e Yecccccccsceses- cocees 386,733 
Car coupling, R. H. Dowling. ............00000: cence 396,083 
Car coupling, B. P. Bastwick, Jr.... ........65 «ses 906,817 
Cap queptns. © GOP sccsececcoccccccscesvetedesteces 306,776 
Car coupling, 8. B. Fyler ...........ccccssseccesesees 395,828 
Car coupling, 8. D. Kiing............:00cccceseseeeees 986,750 
Car coupling, G. N. Moats .............0005 . 6,988 
Car coupling, 8. MY@rs. ......0....00:seccsesecsevecss: 396.047 
Car door, H. Alsop............sccesees eueeesececiecces 386,805 
Car heater, EB. P. Sartell .........ccccecscsesceveerees 886,000 
Gam, entbwag. G. Ps: WasGGRi cer ccccecceccsecccsvcscass 395,860 
Gap ates @. GE, Be Rivcosnki0cc0s60vce veges. sesccces ‘346,687 
Car step, extension, J. W. Graham.............«.... 386,825 
Cars, safety brake for cable, C. Bullock.......... . 36,798 
Carpet stretcher, B. Holden. ........... 6.06. .seeeses $06,405 
Carpet sweeper, W. J. Drew..........c0ecececeeed @.. W690 
Gast, sand, S. By GastaPiccocsccccsivccessevescines vow» 305,968 
Cart, road, Schmedien & Byrne............... Pines 3y6,082 
Cartridge loader, J. V. Thompson.................. 995,858 
Cartridge, shot, Hartley & Hobbs............ ...... 305,807 


Cathode for an electro-depositing apparatus, BE. 


IBS oc ccc cccccccncscccce cccceseccccessséocesest 846,773 
Chairs, lounges, etc., attachment for, J. Hogan... , 305,975 
Chalk holder, F. Chambers. ..........6..-s005 sees «+ 396,812 
Chicken brooder, L. C. Byce......... 0... .66.c0ceeces 995,876 
Chuok, lathe, D. B. Felt...........ccessccceccee cocces 306,085 
Cigarette machine, EB. J. Lumley.... ............... 345,789 
Clasp or buckle, 8. B. Ferris. ..... 00... 06.666. cseeess 36, 005 
Clod crusher and roller, combined, W. KEnutzen... 395,787 
Clothes drier, F. J. Premed. .........ccccceesccecweens 395,775 
Goatees 3: B. AAAs. cc cccocesecvccsceccceseccesss 306,767 
Coffin handle, Koehler & Heer....... ............6. 396,982 
Combination hook, L. Kent................ceeeeeesee 496,706 
Conveyer, chain, J. M. Dodge..............44.sese00+ $05,883 
Corn cob holder, F. B. Fetherstonhaugh .......... 296,698 
Corn, machine for hulling green, J. Ritty.......... 395,997 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO., office SCIENTIFIC AMERICAN, 31 Broad- 
way, New York. 





a 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 8, 1889, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 








Adding machine, D. EB. Felt ..........6..6-+00s0e nee 306,084 
Advertising device, T. Clark.... ........6.+6-sc0000s 3U6,963 
Agricultural boiler or barrel heater, T. Tvedier... 305,762 
Air, apparatus for moi ing and li Gum- 

O00 DB RABTBED ccccccccccccccccccceccocccssooccccs 306,806 
Alarm. See Overfiow alarm. 

Anesthetics, apparatus tor combining, J. 8. Am- 

GIBB ccccccccccccccccegonccocosesoccocccecoasecececs 305,683 
Axle box and bearing, car, Fulmer & Fry.......... 965,777 
Axle, car, W. Hayes... .... 2... .cccccecccceeeerseees 395,901 
Axle lubricator, car, T. F. N. Fineh... ...........- 395.887 
Axle lubricator, car, T. Saunders ....... ..+.+--0- 306,758 
Bag lock, L. B. Cutler.,......... .--ceceeeeneeeeeeees $96,029 
Baling press, T. Rumkle..........60.ccseseceneeeee oe 306,718 


Bar. See Railway splice bar. 
Basket cover, T. W. Lankford 
Batteries, apparatus for charging and discharging 





y, W.P.K  cgsditnsedivettnines 395,856 

Batteries, preparing solution compounds for gal- 

vanic, W. P. Kookowey...........+. ..+++ 395,815, 36,557 
Battery. See Medical battery. Voltaic battery. 
Bell cord attachment, G. A. La Fever.... ........ 395,839 
Binder, temporary, G. H. Scharf.... ... ..........- 396,001 
Binocular glass, J. EB. Briags....... «0000s esceeweees 305,872 
Blind, window, A. P. Heidt.........-..-ceseseeee- ees 395,902 
Blower, forge, J. Day... ........ccccescccncccscccteces 395,956 
Board. See Ironing board. 
Boat. See lice boat. Life boat. 
Badtie, O. O. GaMGMR. . 62. ccccccccvcccccsocescccsccce 
Boiler. See Agricuitural boiler. Steam boiler. 
Bolt. See Wedge bolt. 
Book support or music stand, B. B. Nichols........ 996,715 
Boot tree, A. M, Moore............0-sccccccesceeeees 395,753 
Boring and reaming tool, C. Robin.............«...- 395,920 
Bottle, nursing, L. W. Oster................cceseeees 395,992 
Bottle stopper, BE. L. Lioyd..................ceeeeee 395.910 
Bottles, drink registering attachment for liquor, 

BE, ©, BRGMOP..ccccccctvcscocceccovcccses covcevcees 1 
Box. See Axle box. Knockdown box. Letter 

box. Paper box. 
Brace. See Ratchet brace. 
Bracket. See Reflector bracket. 
Brake. See Vehicle brake. 











Brake, Reynolds & Nordberg .....++++++0000+++++++- SOB TIT 














Corsets, manufacture of ornamental, L. Kraus.... 396.707 
Cosmetic cream, N. K. Gentry........ .....-........ 306,824 
Cotton eompress, G. TAVIOP. oos0.ccccccccsccsccccesc: 305,857 
Coupling. See Car coupling.) |[Hosefcoupling. 
Coupling link, B. Morton...........-c.cccccsecesevees 396,704 
Crusher. See Clod crusher. 
Cut-off, rain water, D. W. Roland................... 295,008 
Deli BOR, By Be. WRB wcscccccvicccccscescccsecsese 305,724 
Dial, timepiece, M. V. B. Kthridge.................. 396,696 
Die. See Screw Cutting die. 
Die stock, A. W. Bartholomew........... . 305,086 
Door cheok, J. J. Krom........ccccccccceseccsecsees 396,751 
Door hanger, R. Clarke.................. . 395,693 
Draught, check, W. J. Owens.. . 396,917 
Draught equalizer, A. G. Brown. 306,874 
Drier. See Brick drier. Clothes drier. 
Drill. See Mining drill. Radial drili. Ratchet 
drill. 
Drilling and centering tool, J. KE. Ketchem..... ... SBM 
Drilling machine, C. M. Woolworth. . . 596,018 
Dust collector, J. H. Weeks............ «+++» 596,801 
Electric conductors, support for aerial, 7 . Cut- 
BPicvscncccensceccscsssunevsoesocesscese Sineeneces 395,814 
Kiectric lighting syrtems, regulator for incandes- 
Cont, BE. J. WiGMtMAM. ..ccccccccccccesces . 06,906 
Embossing canvas for decorating walls or other 
surfaces, W. 8. Morton............... BOG,915 
RE a ae oa ee ee S05, 852 
Engine. See Gas engine. Pumping engine. Ro- 
tary engine. Steam engine. 
Engines, automatic pressure regulator for the re- 
ceivers of compound, J. T. Henthorn, . 3.828 
Engines, distributing motive fluid in compound, 
Westinghouse & Rites ................... . SH06 
Excavator, G. J. Stafford... — ere +. | 
Eyeglasses to head apparel, means for attaching, 
Brownlow & Warner. ° ah . 6811 
Fabric. See Kn't fabric. Wire ‘fabric. 
Feed trough, M. V. B. Stevenson... . A 
Feed water purifier, A. Heberer............ 305,779 
| Fence, flood, A. Cowan.... 2...) ... ss. 35,770 
Fence machine, silat and wire, 11. Snyder et al..... 36.84 
Punse post, W. A. Pmt. cccesccces vocccces ‘ BUS 
Fence post, W. D. Stillman.................... 805.800 
Fence wire barbs, forming, W. Gent . gee 
Fencing, machine for making wire, L. W. Free- 
man. 205 800 
Ferrules, making, E. L. Gottee hald peebowtenen 906,087 
Fiber ware, treating, H. Carmichael....... 395,951 
Firearms, breech-loading, BE. G. Parry... .. 806,849 
Firearm sight, J. 8. Blankman....... 395,44 
Firearms, folding sight for, W. Lyman . 896,043 
Firearms, hammer for, W. R. Miller....... 305.918 
POD GOON, Go BE caencstisctss ceccccesces . 395,681 
Fire extinguisher, J. Kane............ - .. Ri 
Fire extinguisher, O. Pierce........ ; 30), 756 
Fire extinguisher, automatic, J. F. Stuc kert cece e 906,856 
Fireplace back, D. Farmer...................+ 36,697 
Fishing lines, float for, Hayes & Ochs beboee ance 396,200 
Fishing rod, C. 8. Treadway.. pasebene . 306,001 
Flour, self-raising, C. L. & C. C. Hiiis........ ee . 896,747 
Forging, electric, E. Thomson..... guess 206,010 
Forging, machine for general, J. R. Blakeslee. ” 998,805 
Destt, Fo Te AMET ec cccde-cscescdsiccesceeccoctescés 3M6.!'41 
Fruit gatherer, J. G. Bradley... ..........-ccceeeees Su 
Fuel, device for feeding, H. H. Campbell... ... 96.73" 
Furnace feed pipes, safety gate for, C. C. Barbour 3* / 2 
Furnace for destroying refuse matter, W. H. 

BD cccccces cc :ececencevesen ces covctecuacebesodse OS 7 
Garments, folding hanger for, G. H. Donaldson... #6:& 
Gas and electric light fixtures, coupling for, RK. 

BRGTURGR. 00.00 cccccccececcccgscsesvoncccscosces cesses Fy ALI 

Gas engine, J. C. Beckfeld........... seuss 306,022 
Gas extinguisher, aut tic, C. L. Al der..... Bu6, M0 
Gases, apparatus for absorbing, F. Carlisle... ..... 36,@1 
Gate. See End gate. 
Bata, J. MIS, oc ccciesdoccccticccs ccccccssccscsoccces 906,504 
Gate, Biliott & Farrar ...........cccceccccen secerecs 395,886, 
Ste FE. ©. TR cnccccncecticactecceciseccotsbsesee $05,827 
Gate DF. DaWOO..caccccacvovesscsesscoscessccccccs 36,976 
Bie, S bs SRBGED. ccccncccncevccceces, ccudesscvecesses 3Y6 046 
Generator. See Ilot air generator. Steam gene- 


rator. 
Glass. See Binocular glass. 





ee ee 


Se ee Re ee 


Pape toe 


Oe EY TS net 


~~ 


a ke 


~~ ee 


PR NT OM. ee em. ow 
— 


60 





Scientific American. 








[JANUARY 26, oon 














Glove, J. Comrte 


Giving machine for binding strips. C. H. Chappel 


Goods, ete., device for handling shelf, G. Cade 
Governor, engina, D. P. Davis 
Grain binder, M. L. Nichols 


Grinding mills, feed regulator for, J. F. Winchell 


Guard. See Backle guard 

Gun, machine, H. S&S. Maxim 

illandie. See Coffin handle 

lianger. See Door hanger. Lamp hanger. 


liarrow, epring tooth, G. Gillies 


Jevice for, J. F 





Harvesters, platform adjusting 

Steward 
Hay elevator track, V. L. & J. Ney 
Hlay pres-, portable, G. B. Lackey 
Hlay rake and tedder, combined, 8. B. Shank 
Hay stacking machine, portable, L. Miller 
Heater See Cur heater Stove pipe heater 


Water heater 
Heating apparatus, J. & P. Just 
Heating, electrical, J. V. Capek 
Hides, machine for stretching, scraping, and fin- 

ahing, N. Weber 
Hinge, spring, Devore 
Hoist 
Holder 


Lead 


& Hoefer 


zt machine, Brown 


ae 
See Chalk holder Coré cob 
Opera glass h 
Sash holder 


me and conveytt 

holder 

and rule hoider vider 

Paper holder. Ribbon holder 
Shaft holder. 

Hook. See mbination hook 





Horse detacher, McLaughen & Loftin 

Hose coupliag, C. Callaban 

Hot air generator, Crandall & Turner 

House interiors. foishing of, W. J. Boda 
Hydraulic pressure, apparatus for utilizing. J. M 


Marty 
lee boat, J. McGrath ‘ 
Incrustation, device for preventing, BE. B. Euch- 
enhofer 
Indicating and recording 


changes af a distant 


point, apparatus for. G. KB. Winslow 
Indicator. Station indicator 
Insect trap, J. H. Brown 
Ironing board, B. Gude 


Jack Ree | 
Jute, hemp. ete., 


ting jack 


machine for softening, J 





Cheyne 

Knife, F. 8. Foote 

Kait fabric, R. M. Appietor 

Knitting machine, circular, Scott & Williams.. 

Knitting machine, circular, KE. Vermilyea 

Kn wn box and blank therefor, N. J. Dob- 
bins 

Lamp, J. Franklin 

Lamp, car, W. W. Willits 

Lamp, carbureting, J. Kidd 

Lamp, carbureting, Kitson & Horry 

Lamp, central draught, J.C. Miller 

Lamp filament, incandescent, T. A. Edison 

Lamp hanger, E. Miller 

Lamps, bolder for electric are, J. Pawlowski 

Lamps, manufacturing electric, T. A. Edison. 

Lantern, 0. D. Woodruff 

Lantern, tubular, O. D. Woodruff 


Lathe for tarning bodtes having elliptical cross 


sections, J. K. Koons 
Lawn rake, H. W. Steiner 
Lead and rule holder for type compositor’s use, 


A. A. Low 
Leather splitting machine, F. ¥ 
Latter box, M. Wibere 


Stanley 


Life boat and mattress, combined, J. Martin 

Lifting jack, A. A. Strom 

Lock. See Bag lock. Seal lock 

Looms, ete., pattern mechanism for, W. Wattie. 

Looms, positive shuttle motion for, W. F. Hiteh- 
ck 

Looms, shuttle check for, C. A. Littlefield 


Looms, shuttle operating mechanism for, ( A 
Littlefield 

See Axie iubricator 

conveying and distribut- 


Lubricator 
Lamber, mechanism f 
ing. T. B. Hyman 
Mvasure, automatic grain, H. W. ( 
Measuring apparatus, electrical, Hayes & White 
Mechanical motion, W. C. Showalter 
Mechar Fulton 
Medical battery. il 
Meta! bend 
Meta! roll coo 
Metal working. electric, EB 
Metals, us for welding and working, &. 
Thomson 
Metals by electricity, f 
tng of, BK. Thomson 
Mill. See Cane mill 
Mineral wool, apparatus for gathering, R. D. A 
Parrott 
Mining drill and 


owan 


ical movement, J. ¢ 

EK. Waite 
Vanstone 
Newlio 


ng machine, 8S. 
ing device, F. 
Thomson 


apparat 


rming, brazing, and weild- 


haone!l cutter, J. P. Paynter 


Mower, J.C. Bloom 

Mower, lawn, D. Bearly 

Mower, lawn, I.. D. Hall 

Mowing machine, W. A. Knowlton 
Music stand, Il’. L. Brachet 


Nails, forming metal blanks for capping, H. P 
Fiske 

OU burner, Page & Bragg 

Olling machine. F. P. Hawkins 

Opera giass hvider, H. Borech 

Orange crader. T. W. Moore 

Oven, baking, J. Jonker 

Overtiow alarm, Hofmeister & Schwabe 

Packing, metallic stuffiog box. F. O. Franke 


Paper box, W. Hi. Emery 

Paper holder, C. D. Crane 

Paper pall. J. '.. Colhapp 

Pen, fountain, J. H. Crowell 

Petroleum berner and steam generator, H. 
Hyland 

Petroleum in furnaces, injector for burning, H 
H. Hyland 

Photographic camera, 8. P. Hasey 

Pile covering, Anderson & Elias 

Pipe joining and pipe work, electric, KE. Thomson 

Pipe, machine for moulding multitubolar, C. Carr 


Pipe wrench, chain, G. M. Marshall 

Pipes, ant\-freezing device for water, Kent & Orr 
Piston, W. Simpkin 

Pitman, F. H. Regers 

Planter, T. l.. Cromer 

Planter, corn, J. A. Fullerton 

Plow, W. T. Rhodes 

Piow, J. R. White 

Plow attachment, A. J. Parmeter 

Plow, gang, W. llolloway 
Poeket for garments, HI 
Pole, carriage, J. Ives 
Polishing wheel. fF. W. @tarr 
Pool table pocket, J. Adams 
Post. See Fence post 
Post office furniture, J 
Press. See Baling press 
Printer's galiey, ¥. Wenel 


EB. Whaley 


M. Morris 
Hay press 
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Prnoting machines, means for reciprocating ink 


distributing rolis of, H. C. A. Ffrost . 6,088 
Printing machines, sheet delivery apparatus for, 

R. Miehle ; ‘ . 96,710 
Protractor, A. Butler . 396,875 
Pulley, expanding, J. B. Dustin rs + | 
Pulverizer and amalgamator, B. Derbec............ 306,97 | 
| Pamp, J. Darling moons 395,772 | 
Pumps, valve mechanism for automatically start- 

ing steam, E. Knowles owe M6. | 
Pumping engine, portable, W. O. Webber eo BS 
Radial drill, J. J. Batman oe 30,5 
Radiator apparatas, heat, A. C. Edwards 306,518 | 
Rails, tie rod for switeh, A. A. Strom 26,00 
Railway carriages, stations, etc., device for light- 

ing and extinguishing lights in, J. St. Clair. 306,760 | 
Rallway,. elevated street, Robinson & Crocken 305,921 
. 396,929 


Railway frog, A. A. Strom ve 
Railway rails, automatic lock joint for, J. L. Pope wan | 
Railway spike, H. A. Harvey 
Railway spike, G. P. Rose 

Rallway splice bar, G. P. Rose 


acevent 396,925 | 
395,922 to 306,924 








Railway switch stand, G. F. Gage S06 801 
Railway track, street, T. H. Gibbon 306,086 | 
Railways, conduit for electric, 8. Trott 386,761 | 
Railways, curve for cable, C. L. Snyder . 604 
Railways, trolley for electric, W. F. Jenkins 36,708 
| Raisin stemmer, C. L. North 6,916 
Rake. See Hay rake. Lawn rake. 
Ratchet and paw! device, W. 8. Buxton............ BS TST 
Ratchet brace, J. 5. Fray...........0-ccceceeeee 396,889 
Ratchet drill, G. Fletcher cccseeeseeooece 36,774 
Ratchet wrench, C. E. Abrams sscetseesesaces 395,865 | 
Retiector bracket, H. M. Guild . 906,972 | 
Resins and other substances, bleaching ‘and refin- 

ing, B. A. Behrens 386,731 
Ribbon holder, J. A. Grant... .......csceeeees 396,701 
Rivet setting machine, Beale & Reed edeccccececocs 306,868 
Riveting, electric, BE. Thomason..........++....00+««+ W015 
Rock drills, hand guard for, B. Giovanni........... 386,700 
Rocket, line carrying. P. Cunningham -- T6551 
Rod. See Fishing rod. 

Rods, rails, ete., making, G. C. Baker eneeee 306 64 
Roller mills, feed mechanism for, W. M 

Jewell (r nee. ee 
Roof for vaults and other structures, J. T. Hough 36,040 
Rotary engine, ra '. Morse 3%, 711 
Rotary engine, J. Thorne .. M6722 
Rubber from waste, recovering, . Mitchell.... 6.987 
Sash fastener, J. 1. Baringer................e0eceeees 36,6 
Sash hulder, J. M. Grabb.... thee sees Ce 
Sawmill feed mechanism, A. Lang S96,40 
Saws, guide for band and scroll, D. W. Perry...... 396,797 
Sawing machine, E. W. Snedeker «-- 36,719 
Sawing machine, wood, B. F. Camp................. 306 (26 
Scraper and rolier, W. Huggins 396,784 
Screw cutting die, A. E. Brion 395,810 
Screws, clamping operating handle for adjusting, 

W. Lyman 395,985 
Seal lock, E. Meise 305,792 
Sewer trap, W. Kerr 395, W7 
Shaft, adjustable rehicie, W. B. Farrer . 6,500 
Shaft holder and wrench, combined, H. W. Nott.. 306,048 
Sheet or flake products, machine for making, J. 

ie, GOOO. .. nacerenenennanen 396,893 
Shoes or gloves, fastener for, W. J. Brown 196,778 
Signaling apparatus, electric, M. W. Dewey, 

906,968, 306,950 
Slates, blackboards, etc, cleaner for, N. Jensen.... 396,906 
Sled, F. M. Conner . S90 
Sled, bob, J. Parr 395,993 
pee Te Bn GND, cacccccesccsccceaceccoces -essuer S86, 955 
Sleigh knee, W. H. Spear..........cccccccccccccceees 396,005 
Slimes, apparatus for saving, 8. Hansen............ 306,526 
Soldering caps in filled cans, E. Norton 306.796 
Speculum, rectal, J. M. King 896. 705 
Spinning machines, top roll for, E. w right 386.258 
Spokeshave, I. Camier 99,7: 
Springs, making steel trap, 8. Mite hell 305,546 
Sprinkling or irrigating apparatus, J. Walter...... 396,7% 
Stand. See Music stand. Railway switch stand. 

Switch stand 

Standards, holder tor revolving, H. West phal..... 396.706 

“6.974 Starch, manufacturing, J. N. Hurty........... . RTT 
Station indicator, J. R. Angel 36.019 
Statistica, apparatus tor compiling, H. Hollerith.. 9%,783 
Statistics, compiling, H. Hollerith 396.781, 396,782 
Steam botier, A. Heberer .. 000d bcceceicessetce GETOD 
Steam engine, G. W. Fite 896,967 
Steam engine, D. A. Frazer............ 396.822 
Steam generator, L. Sharp . 306,053 | 
Stone dressing machine, F. Manning . 6S 
Stone dressing machine, F. Manning . Ou 
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See Bottle stopper. Be catatin 
995,961 | 


Stopper. 
Store service apparatus, electrical, R. N. Dyer 





Stove panel, J. A. Price -.. 396,919 
Stove pipe heater and ventilator, combined, A. H. 

Ross.. 396,999 
Stove, portable heating or cooking, J. B. Ander- | 

s0D..... o 396,730 | 
Straw braid, machine for greding and reeling, D. 

PI coctcccscbds ccvcéeceuncsines vccée 305,734 | 
Switch stand, automatic. H. Elliot... 306,964 
Tape and ribbon delivering device, J. Brady .. RE 
Taps, reamer head for, Langlands & Moulton . 09 
Target, flying, A. C. Reass : . 396,906 
Thread from short fibers, manufacturing, A. 

Mitacherlich . 996,914 
Toy, detonating, D. Baldwin........ cscccsecs coves SONS 
Toy gun, magazine, H. Reason............... 396,798 
Trap. See Insect trap. Sewer trap. 

Trough. See Feed trough. 
Truck connection, car, A. Twyman 36,850 
Tug, hame, G. W. Moliere . sece RO5 M47 
iS | Typewriting machine, C. Spiro.... 396,799 
Vacuum for motive power, apparatus for creat- 
ing a. J. R. Cameron secceccoces .. 306,690 
906,796 | Valve, pop safety, F. A. Miller . 996.911 | 
Valve, slide, T. T. Brown sesces ete 396,755 
Vaive, steam engine, W. A. Walker 986,725 
Vehicle, C. M. Blydenburgh 985,870 
Vehicle brake, automatic, B. A. Davis 996,080 
Vehicle brake gear, Fuller & Cunningham . W786 
Vehicles, storm apron for. C. C. King cvcesveye MOTO 
Vessels, leak stopper for holds of, P. B. Viele 498,016 
Vessels, signal light for, J. W. Coulston ... 306,880 
Veterinary drenching horn, G. A. Doran . 74 
Voltaic battery, T. Coad 996,71 
Voltaic battery, dry, 1. Kitsee . 996,706 
Warp beaming machine, J. M. Stone ~.» O60 
Warping machines, stop motion for, L. H. A. 

Schwartz eed . iI 
Watches, cannon pinion for, D. D. Palmer 585,754 
Water heater, sectional, R. Bigley . 96.688 
Water power device, J. Swan ones» S06 086 
Wedge bolt for locomotives, J. P. Van Ness one MKT 
Weighing machine, coin-operated, G. Salter . bl 
Welding, electric, C. L. Coffin 6 S78 | 
Welding, electric, KE. Thomson WBO11 
Wheel. See Polishing wheel. 

| Whip socket, Hf. Bider...:....... WH RIO 
W tok lifting device, F. Rhind....... . eo 


se 










| Complete - 


34.94 | Printers’ rules, machine for cutting, F. Wesel.... 36,728 | Wire barbing machines, automatic stop for, A. M. 


MUNBOD....... 65. -- ss eeneeereeeee wecesceces penpseune 396,712 
Wire fabric, D. C. Btower.. .........ccecceecnene eee SUR LOT 
Wrench. See Pipe wrench. Ratchet wrench. 

Wrench, T. Warren...............+++ paceedesoosasa -.. AMT 
DESIGNS. 
Box, F. KR. Bowers. .........+0cccceeseensseeeseeee «. B39 


Canes, etc., surface ornamentation of, G. Hauber.. 18,549 
Car spring plate, T. M. Bell 





Carpet, B. Fisher. ..........<..<sccccsesceceencneee pesce 
| Clock cases, ornamentation of, W. Camp........... S41 
| Corsets, ornamentation of, M. P. Bray.........-.... 18,840 
Photograph exhibitor case, Porteous & Miller...... 18,853 
| Rug, G. B. Fox.. svccecocecdcecbenesnosness 18,343 to 18,548 
Rag, J. Pegel.........cccccccccsceece seveeeees 18,850 to 18,852 


TRADE MARKS. 
Albums, photograph, Koch, Sons & Ces 16,18 


Beef, compressed cooked, Armour Packing Co..... 16,161 
| Cartridges, shot gun, Beters Cartridge Company, 
16,152, 16,158 
| Coed, W. MeMwan.......ccc00 «-+c-secccecserecceeses 16,160 
Corsets and attachments for supporting under- 
wear, E. J. Swartwout............cceceeeeee eee, eee 16,163 
Drug, antipyretic, L. Levinstein ...........++.se00+«+ 16,167 
Flour known as flakes, barley, Farwell & Rhines... 16,16 
Garments for men and boys, outer, L. C. Wach- 
smuth & Co.. —— 
lce cream freasers, C.@ G.& w. 1. Shepard. soccoceeses 16,182 
Knives and steels, butchers’, F. Dick................ 16,154 
Leather, Horton & Co.. ausanensoimenenteenennnel 16,156 
| Medicine, tonic, M. C. Barrett peogncosnseoousanes eves» 16161 
| Nuts, F. H. Lege@ett & Co......... gectedéncncoeoesionns 16,159 
| Pills, Rogers & Irvin................esessee ccccesscce MIT 
Underwear, Jaros Hygienic U nderwear Company.. 16,166 
Watches, M. C. Eppenstein & Co................ eves 16,155 
Watches, watch movements, and watch cases, B. 
Quartier, Fibs... ..ccccscccccsccssseces oo cccce-oco BARB 





A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 2% cents. In ordering please state the name 
and number of the patent desred, and remit to Munn & 
Co., %1 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $4 
each. If complicated, the cost will be alittle more. For 
full instructions address Munn & Co., %1 Broadway, 
New York. Other foreign patents may also be obtained. 





 RBldvertisements. 


ipetde Page, each ineertion - - - 3? cents a line. 
ck Page, each insertion - - - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement’ at the same rate per agate line, by measure- 
ment, as the letter press. Aiivertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT wal PLASTER 


Joes not check 











= to wind, water, and disease 
erms. It dries in a few 


x 
” ~ hours. It can be applied in 
aw v T any kind of wentler. It is 
7 im general use. Licenses 
granted for the mixing, 
— using, and selling. Address 


ADAMANT M6. CO. 


71 E. Genesee Street, 
Syracuse, N. _¥. 

IC E. HOUSE AND COLD ROOM. —BY R. R. 

G. Hatfield. With directions for construction. Four 

engravings. Contained in SCIENTIFIC AMERICAN SUP- 

VLEMENT, 59. Price 10 cents, To be had at this office 

and of all newsdealers. 


ap 


ott ATES 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on apphcation. 
165 W. 2d St., Cincinnati, O. 














‘ells, Ol ie, 08 end Gas A drilled 
depth, from, x 
We facture 
ui 
and com ne Po 
Horse Power and Mount 
Drilling M for 100%. 
tN 6 cents for illustrated 


Pierce Arte 
A Supply via 
Street, New York” 


THE NEW CROTON ~ s= 
Detailed description of the great aqueduct now being 
constructed to increase the ny 4 supply ot New York 
City. and also of the great dam which posed to 
build across the Croton River, at Quaker TB ge. With 
engravings and a map, Contained in SCIENTIFIC Amen). 
CAN SUPPLEMENT, No. Price 10 cents. To be 
had at this and from all newsdealers, 


OIL WELL SUPPLY CO. Lid. 


914 92 WATER STREET, 
Pittsburgh, Va., 
Manufacturers of everytning needed for 
ARTESIAN WHI.LS 

ither Gas, Oil, Water, or 
oe Tests, Boilers. Engines, Pipe, Mineral 
Cordage, ns Tools, ete, 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


SEAMLESS TU TUBES. —DESCRIPTI )N 
























the various processes of manufacture; with 44 figu 
Mustrative of the —— used. ntained in X 1x 
TIFIC AyEnican PPLEMENT No. GSS. Price 1 
cents. To be had at this office and y all news.- 


dealers. 





Improved Stone Channeling Machines, 
ROCK DRILLS, 


Gadders, Quarry Bars, Plug 
and Feather Drills, and 
general Quarrying Machinery, 
Send for full descriptive catalogue. 


Ingersoll Reck Drill Co, 


10 PARK PLACE, New York. 


ELECTRO MOTOR, SIMPLE, HOW TO 

make. By G. M. Hopkins.— jon of asmal! electro 
motor devised and constructed with a view to assisting 
— to make 8 motor which might be driven witn 
advantage by a current rived from a@ battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 . Contained in SCIENTIFIC AMEKICAN 
SUPPLEMENT, No. 641. rice 10 cents. To be had at 












this office and and from all newsdealers. 


TN RL Ee 


AIR COMPRESSORS 


Meo 
Mini yecTunne LING 


RAND DRILL: 


THE GENERATION, OF STEAM.—A 


College Coares. “L The production of Heat. Furnaces 
for burning bituminous and anthracite . Wood, saw 
dust, waste gas, natural gas, etc., , Sees d. Il. The 
Generation of General principles to be observed 
in the construction of boilers. wit M figures. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
@24 and 645. Price 0 cents. To be had at this office 
and from all newsdealers. 


BRACKET 
ieee ~* BBA DY FORM USE 
Send stamp for catalogue. 


HENRY T. BARTLETT, cavinet Weeds and Ve 


and Veneers, 
200 LEWIS ST., NEW YORK. 


USEFUL BOOKS. 


Manufacturers, Agricuiturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 

















HOME-MADE INCUBATOR.—PRACTI- 


cal directions for the manufacture of an effective incu- 


bator that bas been carefuliy tested and found to per- 
form ali that may be reasonably expected; with direc- 
tions for operating. With 4 agures. Contained in in LL 
ENTIFIC AMERICAN SUPPLEMENT. No. le 

cents. To be had at this office and from ‘alles Sowelesies, 


EIGHT LIGHT DYNAMO 


As illustrated in Sci. Am. Supp, July 2,87) 
Pinte. or i 














nd e. 

All the qnstings in roam. $10. 

No. 18 Double Wound Magnet 

Wire, 45c. perib. No. 20 Double 

Wound Magnet Wire, Sc. 

Commutator complete of 
Copper, $7. 

Ss. BISHOP, fasetr, 

#68 Grand Ave., New H aven, ch 


ICE-H OUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Mustration of cold house for ss 

season to season. =n Bes and pure t 
out the year at a temperature o: f from se to 
tained in Sct ENTIFIC ASERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all 
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gots meee 
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ELECTRIC CONVEYORS.—DESORIP- 
of smail packages. INustraced with iiengravines, Gos 
A Price 10 cents. To be had at this office ana from 

























lassified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 


VT A eee MOTORS. 
by most efficient and econom!- 
cal means of obtaining from one- 


ywerand 
upward. A motor which dves 
the greatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efficiently. 
Printing Presses, Elevators, 
Church Organs, Coffee Mills, 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any piece of Mechanism. 
Hydraulic 
mton, N. Y. 


SEVERN AND MERSEY TUNNELS.— 
Full description of these two tmportant engineering 
works, with two engravings. ed in SCIENTIFIC 
Anmesoan 1 Sore. a 1, No. 604. 'P pvice 8 4 cents. To 





























CHARTER'S GAS ENGINE 


2to SH. P. 


Raeliah) 





* oonomleal Gas eneins 
in existen 
An impulse at every 7 revolut ion. 
Perfect steadiness guarant 
fcr Fag or Incandescent Electric 


and makes its ow? 
s at a cost of 65 conte per 
our ts neh indicated H.-P. 
y Sate Motor for 
alt wiaee and Purposes. 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Office and Salesroom, 152 Lake Street. 
For circulars and prices, address 


Williams & Orton Mfg. Co. 


ELECTRIC ‘LIGHT AND POWER. 


rect’ or Sen pa Fy with. the Van = ies of the 
Blectrical Ac Accumulator Co. Motors, Lamps, 


| ed”, > D NAMIC COMP ANY, 


ndent of gas works when 
«dep 


























January 26, 1889. ] 


A Great Repository of Practical and 
Scientific Information, 
ome of the Pullest, Freshest, and Most Valuable Handbooks 
of the Age. Indispensable to Every Practical Man. 


Now READY. 


Price $2.00. 
Free of Postage to Dany Addres Address in the World. 


Ta Teha-Chamial Rete Bonk 


Containing Several Thousand covering the 
Latest, most Important, and most Pees Sigcowgnees — 
Chemical Teebnology, and their Practical A ppmcatio 
n the Arts and the Industries. Edited ng | rom the 
German of Drs. Winekler, Eisner, Heintze. Mierzinski, 
Jacobsen, Koller, and Heinserling, with additions by 
William T. Brannt, Graduate of the Royal, cultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
» Heid.), Secretary of the Franklin Institute, Phila- 

ielphia, author of “Galvanoplastic Manipulations.” [)- 
ustrated by 78 engravings one volume, over 500 es, 
iomo, elegantly bound in scarlet cloth, gilt, closely p 4 
-d, containing an immense amount and a great v: variety 
of matter. 

Price $2.00, free of postage to any address in the world. 

vy A circular of 3 ahomaine Be full Table of Con- 
te + of this er of to 
my one in any part of the World y 3 hh his ad- 
dress. 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut St., Philadelphia, Pa., U.S. A. 


GWILT’S ENCYCLOPEDIA 
ARCHITECTURE 


Historical, Theoretical, and Practical. 
With about 1,700 illustrations. New Editien, Revised 
and with additeons (1888). 1,460 pages. Cloth.... $17.50 | 


Mitchell’s Stepping-Stone to Architecture, 
2 plates and 50 figures. Foolscap 8vo............ 50 cents 


The Testing of Materiais of Construction. 


\ textbook for the Engineering Laboratory, and a 
ection of the results of experiments. By W. Caw- 
vorne Unwin, M.1.C.E. Numerous illustrations. 8vo, 


. $7.00 

















Scientific 





American, 61 




















TuHos, F. ROWLAND, Pres. 








THE MORRIS TYPE WRITER. 
Price $15. 
Perfect Letter- 
. ing, Exact Align- 
) ment, and Rapid 
Writing. 


(ae Agents 
Wanted. &} 


The Hoggson & Pettis Mfg. Co., New Haven, Conn. 
| HISTORY OF THE ELECTRIC AL ART! 


in the U. 8. Patent Office.—By C. J. Kintner. An inter- 
esting histor of the growth Ay electrical science in this 
couaeey, notices of some of the more important 
models in \pagnension of the I nt Office. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 10 

















j cents. To be had at this office and from all newsdealers. 





MADE WITH BOILING " e 


EPPS’ 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK. 
HARMON’S IMPROVED 


Leveling Instrument. 


With or without Compass, 
For Engineers, Contracto: and all 
others requiring a low price Leveling 
Instrument for grading, measuring 
heights, squaring, or getting any de- 
sired angle. — — circular sent 


on receipt of s' 
JOUN W. HARMON, 65 Hav- 








TEXT BOOKS OF SCIENCE. A series of Ele- 
mentazy works on Science, 2% volumes. 


&@” Full Dist on application.gg 


LONGMANS, GREEN & CO,, | 
15 East 16th Street, N New York, | 


One Volume, Crown Svo. 266 pages. oi. 165 Illustrations. 
Fine Cloth Binding, $2.50. 


Mier Melding &Pattra-Masing 


A Practical Treatise upon Pattern-Shop and Foundry 
Work. Embracing the moulding of pulleys, spur 
gears, worm gears, balance wheels, stationary engine 

and locomotive cylinders, globe valves, tool work, 
mining machinery, screw propellers, pattern- 
shop machinery. and the latest improvements 
in English and American Cupolas. 
T« piper with a large collection of original and care- 
selected rules and tables, for every day use in 
e drawing office, pattern-shop, and foundry. 


BY JOSEPH P. MULLIN, M.E. 


D. VAN NOSTRAND COMPANY, 
23 Murray & 27 Warren Streets. 








erhil Street, Bostou, Mass. 
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WOOL HA r MAKING.—FULL DE- 
gertotion of the process.—Wool washing, carding and 
forming, settling, oumping and washing out, stretch- 
| or stum — ‘drying storing and steaming, pulling 
dyeing. blocking, storing, pressing, finishing, round- 
ing. curling and ironing, paring, trimming and shaping, 
velouring off, With W figures. Contained in SCIENTIFIC 


| AMEKICAN SUPPLEMENT, NOS. 626, G2S, and G29. 


Price 10 cents each. To be had at this office and from 


| all newsdealers. 














—— ——__________.__ . ——— 
HE | pProponnts for Materials required for use tn 
Censtruction ef the U. S, Monitor 

—_— * Menudneck.”’ NAVY Depanre® NT, Washington, 


BROOBLYTN, N. Y., 


December 12, 1888. Sea'ed proposals, tn duplicate, will be 
teeaives at this Department until 12 o'clock Pom on 

Sinestag, the 28d day of January, 188). at which time 
a place they will be opened in the presenoe of attend- 
ing adore, for furnishing the materials required, un- 


SOLE MANUFACTURERS OF 





the Bureau of Construction and Repair, for use in 


CORRUGATED BOILER FLUES i iSiccr sree ne 


Under their own patents and those of SAMSON FOX of Leeds, England. 
MADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS. 
6” Take Ferry from 10th or x34 St., N. Y., to Greenpoint. 28 


| of the same at such place or plac es within the Navy 
Yard, Mare Island, Cal., us the Commandant of that 

| Yard may direct. Printed schedules of the materials 

required, arrangedijin classes and particularly described 
| blank forms on which proposals muat be made, and ail 
| other informa: ion essential to bidders, can be obtained 
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PROPULSION OF STREET CARS.— 

A paper by A. W. Wright. in which an endeavor is made 
to solve the problem us to the amount of power required 
to start a street car and keep it in motion under average | 


conditions. Contained in SCIENTIFIC AMERICAN SUP- 
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PLEMENT, No. 5233. Price 10 cents. To be had at this | 
The expenses attending the procuring of patents in 


office and from all newsdealers. 

most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
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giving terms and full information. for almost every patentee in this country to secure a pa- 
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The Amrias Apinlans 
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We have just published a Memorandum Calendar for 
the year 1580, which the readers of the SCIENTIFIC | 
AMERICAN will find especially valuable. It is entirely 
different from the common calendar, It consists as 
pages, each page being 744 x11 inches. The calen 
for each month occupies a full page. With the fgure 
for the day of the month, space is left for making mem- 
orandums of engagements, appointments, etc. 

it makes one of the handiest calendars ever pro- 
duced and is too costly to give away. 

The price of this calendar is 25 cents, but to sub- | 
scribers ef the Scientific American we a, send 
one ob receipt of ten cents in stamps. 


The American Agriculturist, 
751 Broadway, New York. 
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VELOCITY OF ICE BOATS 
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AMERICAN On the question of the speed of ice boats, de. 
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faster than the wind which prope!s them. Illustrated 
with W explanatory diagrams. Contained in ScIENTIFIC 
AMERICAN SUPrLemMeNT, No. 214. Price 10 certs. Te 
& bad at this office and from ail newsdealers. 
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TH E - DEVELOPMENT OF THE MER- 
curial Air Pump.—By Prof. Silvanus P.Thompeson, D.Sc. 
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are classified and described. Yreee driving Io — 
IL. Downward driving mn Lil. Upward and down 
ward driving pumps om bination pumps. 
jector pumps. VI. Mechanival mereu pumps. 
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95 MILK ST, BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 


| 1877, No. 186,787. 


The transmission of Speech by all known 
forms of Eleetric Speaking Telephones jn- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for suc} 
uplawfal use, and all the consequence, 
thereof, and liable to suit therefor. 








Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientifie Paper in the World, 


Only $3.00 9xswe8 i neluding Postage. Weekly. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufsctures, 
Chemistry, Electricity, Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the Scren- 
TIFIC AMERICAN will be sent for one year—&2 numbers— 
postage prepaid, to any subscriber in the United states 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


bie 

me’ MUNI é& CO., 
361! Broadway, New York. 
—— 


TE Bw 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 


}all the principal departments of Science and the 


Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History. Geography, Archmology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries, Sanitary En- 
gineering, Agricuiture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanis0"s, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! EMENT. 

Price for the SUPP1.EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Yu 
Pablishers SCIENTIFIC AMEKICAN. 
—— 
Building Edition. 

THE SCIENTIFIC AMERICAN ARCHITECTS’ 
BUILDERS’ Eprrion ts issued monthly. $2.50 @ year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two handred ordinary book pages; forming ® 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ©x- 
amples of modern Architectural Construction snd 
allied subjects. 

A special feature is the presentation in each numer 
of a variety of the latest and best plans for private 'e*'- 
dences, city and country, including those of very ™0d- 
erate cost as well as the more expensive. Drawings '° 
perspective and in color are given, together with full 
Plans, Spec fications, Sheets of Details, Estimates, «'°. 

The elegance and cheapness of this magnificent work 


AND 


| have won for it the Largest Cireulation of ©"! 


Latest in the Order of Time, but First in the Order of Excellence. | 


Archiveccural publication in the world. Sold by *! 
newsdealers. $250a year. Remit to 
MUNN & CO., Publishers, 


361 a New York. 
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